DE-101 00 586 



1 



Method for inhibiting the expression of a target gene 

The invention relates to a method, a use, an oligoribonucleotide, and a kit for inhibiting 
the expression of a target gene. 

Methods for inhibiting with the help of a double-stranded oligoribonucleotide (dsRNA) 
5 the expression of genes that are medically or biotechnologically significant are known 
from WO 99/32619 and WO 00/44895. The known methods are not particularly 
effective. 

The task of the present invention is to remove the shortcomings by using state-of-the-art 
technology. In particular, the method, use, oligoribonucleotide, and kit are to be made as 
10 effective as possible in order to achieve an even more effective inhibition of the 
expression of a target gene. 

This task is solved by the characteristics in claims 1, 36, and 71 . Advantageous 
developments result from the elements in claims 2 to 35, 37 to 70, and 72 to 98. 

Surprisingly, a drastic increase in the effective inhibition of the expression of a target 
15 gene is achieved by means of the elements claimed of this invention. The exact 

mechanism of this effect has not yet been clarified. It is assumed that the stability of the 
oligoribonucleotide is increased by a particular development at at least one of its ends. 

Effective concentration in the cell is increased by means of the increased stability. 
Effectiveness is thus potentiated. 

20 Effectiveness may be further potentiated when at least one end contains at least one 
nucleotide that is non- Watson-Crick paired. Both ends may also have unpaired 
nucleotides. A particularly marked increase in the stability of the oligoribonucleotide that 
is the object of this invention has been observed when the end is the 3' end of one of the 
strands of a double-stranded structure. 



25 



I accordance with a further developmental element, the effectiveness of the product is 
increased when at least one additional oligoribonucleotide, preferably one that 
corresponds in structure to the oligoribonucleotide in the invention, is introduced into the 
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cell, whereby one strand, or at least a segment of the strand of the double-stranded 
structure of the oligoribonucleotide is complementary to a first region of the target gene, 
and whereby one strand, or at least one strand of the double-stranded structure of the 
other oligoribonucleotide is complementary to a second region of the target gene. In this 
5 case, inhibition of expression of the target gene is markedly increased. 

Furthermore, it has been shown to be of advantage when the other oligoribonucleotide 
has a double-stranded structure, containing at least 49 successive nucleotide pairs. In 
accordance with a further element, that oligoribonucleotide and/or the other 
oligoribonucleotide may have a double-stranded structure made up of fewer than 25 
1 0 successive nucleotide pairs. 

The first and the second region may partially overlap, adjoin each other, or be separate. 

A further increase in effectiveness may be observed particularly with regard to tumor 
therapy when the cell is treated with interferon before insertion of the 
oligoribonucleotide(s) . 

15 The oligoribonucleotide(s) that are the object of this invention may be particularly easily 
introduced into the cell when they are encapsulated in micellar structures, preferably in 
liposomes. It is also possible to encapsulate oligoribonucleotides in natural viral capsides, 
in synthetic capsides that have been produced by chemical or enzymatic means, or in 
structures derived from them. 

20 In accordance with a further developmental element, the target gene may also have one of 
the sequence protocols SQ001 to SQ140 that is reproduced in the appended list of 
sequence protocols. They may also be selected from the following group: oncogene, 
cytokine gene, Id protein gene, development gene, prion gene. 

The target gene is functionally expressed in pathogenic organisms, particularly in 
25 plasmodia. It may be a component of a virus or viroid, particularly of a virus or viroid 
that is pathogenic in humans. The virus or viroid may also be a virus or viroid that is 
pathogenic in animals or plants. 
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In accordance with a further enhancement feature, it is provided that the unpaired 
nucleotides will be substituted by nucleoside thiophosphates 

The double-stranded structure of the oligoribonucleotides in this invention may also be 
stabilized by means of chemical bonding of both strands. Chemical bonding may be 
5 achieved either by a covalent or ionic bond, a hydrogen bond, hydrophobic interaction, 
preferably by means of van der Waals or stacking interactions, or by means of metal-ion 
coordination. In addition, it has also been shown to be practical and stability-enhancing if 
the chemical coupling occurs in the vicinity of one or in the vicinity of both ends of the 
oligoribonucleotide that is the object of this invention. Further advantageous 
10 developments with regard to chemical coupling are contained in the elements contained 
in claims 23 to 29, so that no more detailed explanation is needed here. 

For the transport of the oligoribonucleotides that are the object of this invention, it has 
been found to be advantageous that it to be ligated, associated, or encapsulated by at least 
one viral coat protein that stems directly from a virus, is derived from it, or is 

15 synthetically produced. The coat protein may be derived from a polyoma virus. In 
particular, the coat protein may contain virus protein 1 and/or virus protein 2 of the 
polyoma virus. In accordance with a further enhancement, it is provided that during 
formation of a capside or capside-like structure from coat protein, one side will be turned 
inward in the capside or capside-like structure. Furthermore, it is advantageous that the 

20 oligoribonucleotide(s) is complementary to the primary or processed RNA transcript of 
the target gene. The cell may be either a vertebrate cell or a human cell. 

Furthermore, in accordance with the invention, the use of an oligoribonucleotide with the 
above-named characteristics to inhibit the expression of a target gene in a cell is 
provided. In this regard, refer to preceding statements. 

25 In accordance with a further claim of the invention, the problem is solved by means of an 
oligoribonucleotide with a double-stranded structure consisting of a maximum of 49 
successive nucleotide pairs, whereby one strand, or at least one segment of the strand of 
the double-stranded structure is complementary to a target gene, whereby at least one end 
of the oligoribonucleotide has at least one single-stranded segment made up of 1 to 4 
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nucleotides, and whereby the sequence of the target gene is one of the sequences SQ001 
to SQ140 contained in the appended sequence protocol. 

With regard to further advantageous development of the oligoribonucleotide, refer to 
preceding statements. 

5 In accordance with a further claim of the invention, the task is also solved by means of a 
kit containing an oligoribonucleotide that is the object of this invention and another 
double-stranded oligoribonucleotide, whereby the other oligoribonucleotide has a double- 
stranded structure made up of at least 49 successive nucleotide pairs, and whereby one 
strand, or at least a segment of a strand of the double-stranded structure is complementary 
10 to the target gene and/or interferon. 

The invention is explained in the following by means of diagrams. These show: 

Figure la-c a diagram of a first, second, and third oligoribonucleotide and, 

Figure 2 a diagram of a target gene. 

The oligoribonucleotides dsRNA I, dsRNA II, and dsRNA III shown in figures la to c 
15 depict a first end (El) and a second end (E2). The first oligoribonucleotide (dsRNA I) 
and the third oligoribonucleotide (dsRNA III) exhibit single-stranded segments formed 
out of approximately 1 to 4 unpaired nucleotides at their El and E2 ends. The second 
oligoribonucleotide (dsRNA II) contains a longer oligoribonucleotide with more than 49 
nucleotide pairs. 

20 Figure 2 shows a diagram of a target gene on DNA. The target gene has been made 

visible by means of a black line. It shows a first region (Bl), a second region (B2), and a 
third region (B3). 



25 



In each case, one strand (SI, S2, and S3) of the first dsRNA I, one of the second dsRNA 
II, and one of the third oligoribonucleotide dsRNA III is complementary to the 
corresponding region (Bl, B2, and B3) of the target gene. 
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Expression of the target gene is particularly effectively inhibited when the short-chain 
first dsRNA I and the third oligoribonucleotide dsRNA III exhibits single-stranded 
segments at both ends (El and E2). The single-strand and segments may be formed on 
strands SI, S3, as well as on its opposite strand, or on strands SI, S3, and on its opposite 
5 strand. It has also been shown that beyond a certain oligoribonucleotide length, e.g., 
beyond a length of more than 49 nucleotide pairs, single-strand formation at the El and 
E2 ends contributes less to the suppression of expression of the target gene. With longer 
oligoribonucleotides, in this case with the second oligoribonucleotide (dsRNA II), single- 
strand formation at the El and E2 ends is not absolutely necessary. 

10 The Bl, B2, and B3 regions may, as shown in Figure 2, be separated from each other. 
They may also adjoin each other or overlap. 

All imaginable permutations are possible in the case of single-strand formation at ends 
El and E2, i.e., one end or both ends of the SI, S2, and S3 strands, or one end or both 
ends of the opposite strand may protrude. The single-strand segment can have 1 to 4 
15 paired nucleotides. It is also possible that one end or both ends (El , E2) will have at least 
one nucleotide pair that is non- Watson-Crick paired. 

Example of embodiment: 

Double-stranded RNA (dsRNA) derived from the sequences of the green fluorescent 
protein (GFP) of the Aequoria victoria alga were produced and then microinjected into 
20 fibroblasts together with the GFP gene. Subsequently, the decrease in fluorescence 
compared to cells without dsRNA was evaluated. 

Experimental protocol: 

The single-stranded RNA and their complementary single strands (with SQ142 with two 
nucleotides long overhanging single strand ends) were synthesized from sequence 
25 protocols SQ 1 4 1 and SQ 1 42 using an RNA synthesizer (Expedite 8909, Applied 

Biosystems, Weiterstadt, Germany) and a traditional chemical process. Hybridization of 
the single-strands into double-strands was done by heating up the stochiometric mixture 
of the single strands in 10 mM of sodium phosphate buffer, pH 6.8 and 100 mM NaCl to 
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90°C, and then allowing it to cool off slowly for 6 hours to room temperature. This was 
subsequently purified using HPLC. The dsRNA that was obtained in this way was 
microinjected into the test cells. 

The murine fibroblast cell line NIH/3T3 served as the test system for these in vivo 
5 experiments. The GFP gene was introduced into the cells by means of microinjection. 
Expression of GFP was studied using sequence-homologous dsRNA that was transfused 
simultaneously. Evaluation under the fluorescence microscope of the green fluorescence 
from the GFP that was formed was done 3 hours after injection. 

Preparation of the cell cultures: 

10 The cells were incubated in DMEM with 4.5 g/1 glucose and 10% fetal bovine serum in 
an atmosphere containing 7.5% C02 at 37°C, and passaged before achieving confluence. 
Stripping of the cells was done with trypsin/EDTA. To prepare the cells for 
microinjection, they were transferred to petri dishes and further incubated until they 
formed microcolonies. 

15 Microinjection: 

The culture dishes were taken out of the incubator for approximately 10 minutes prior to 
microinjection. Approximately 50 cells per trial were injected into a marked region using 
the FemtoJet microinjection system 

(Eppendorf, Germany). The cells were then incubated for another three hours. 

20 Borosilicate glass capillaries (Eppendorf) with an internal tip diameter of 0.5 \xm were 
used. Microinjection was done using the Eppendorf 5171 micromanipulator. Injection 
time was 0.8 seconds; pressure approximately 80 hPa. The samples that were injected 
into the cells contained 0.01 (ig/|il pGFP-Cl (Clontech Laboratories GmbH, Heidelberg, 
Germany) as well as Texas red coupled with dextran 70000 in 14 mM NaCl, 3 mM KC1, 

25 10 mM KP04, pH 7.5. In addition, approximately 100 pi of the following dsRNAs were 
added: 
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Trial 1: 10 uM dsRNA (sequence protocol SQ141); Trial 2: 10 uM dsRNA (sequence 
protocol SQ142); Trial 3: without RNA. The cells were activated with light at the 
activation wavelength of Texas red (568 nm) as well as with that of GFP (513 nm) and 
studied using a fluorescence microscope. The fluorescence of all cells in the optical field 
5 was determined and placed in relation to cell density (expressed in terms of their total 
protein concentration). 

Results and conclusions: 

At a total concentration of 10 uM dsRNA, a distinct increase in the inhibition of the 
expression of the GFP gene was observed in fibroblasts when dsRNA was used in which 
10 the single stranded regions protruded by two nucleotides at both 3' ends (sequence 

protocol SQ142), when compared to dsRNA without overhanging single-stranded ends 
(Table 1). 

The use of short dsRNA molecules (containing 20-25 base pairs) from a few, preferably 1 
to 3 single-stranded nucleotides that are not base-paired, makes possible a more powerful 
15 inhibiting effect on gene expression in mammalian cells than is the case with dsRNAs 
with the same number of base pairs, but without the corresponding single-cell overhangs 
at approximately the same RNA concentrations. 



Trial 


dsRNA 


10 uM 


1 


SQ141 




2 


SQ142 (protruding ends) 


++ 


3 


without RNA 





Table 1 : The samples show the relative proportion of non- or weakly- fluorescing cells 



(+++ > 90%; ++ 60-90%; + 30-60%; - < 10%). 
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Patent Claims 

1 . Method for inhibiting the expression of a target gene in a cell, comprising the 
following steps: 

Insertion of at least one oligoribonucleotide (dsRNA I) in a quantity sufficient to inhibit 
5 expression of the target gene, 

whereby the oligoribonucleotide (dsRNA I) exhibits a double-stranded structure 
consisting of a maximum of 49 successive nucleotide pairs, and whereby one strand (SI) 
or at least one segment of the strand (SI) of the double-stranded structure is 
complementary to the target gene, 

10 and whereby at least one end (El) of the oligoribonucleotide (dsRNA I) exhibits a single- 
stranded segment consisting of 1 to 4 nucleotides. 

2. Method in accordance with claim 1, whereby at least one end (El, E2) exhibits at least 
one non- Watson-Crick paired nucleotide. 

3. Method in accordance with one of the preceding claims, whereby both ends (El, E2) 
15 exhibits unpaired nucleotides. 

4. Method in accordance with one of the preceding claims, whereby the end (El) is the 
3'-end of a strand of the double-stranded structure. 

5. Method in accordance with one of the preceding claims, whereby at least one other 
oligoribonucleotide (dsRNA II), preferably formed corresponding to the 

20 oligoribonucleotide (dsRNA I) in accordance one of the preceding claims, is introduced 
into the cell, 

whereby one strand (SI), or at least one segment of the strand (SI) of the double-stranded 
structure of the oligoribonucleotide (dsRNA I) is complementary to a first region (Bl) of 
the target gene, 
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and whereby one strand (S2), or at least one segment of the strand (S2) of the double- 
stranded structure of the other oligoribonucleotide (dsRNA II), is complementary to a 
second region (B2) of the target gene. 

6. Method in accordance with one of the preceding claims, whereby the other 

5 oligoribonucleotide (dsRNA II) exhibits a double-stranded structure consisting of at least 
49 successive nucleotide pairs. 

7. Method in accordance with one of the claims 1 to 5, whereby the oligoribonucleotide 
(dsRNA I) and/or the other oligoribonucleotide (dsRNA II) exhibits(s) a double-stranded 
structure consisting of fewer than 25 successive nucleotide pairs. 

10 8. Method in accordance with one of the preceding claims, whereby segments of the first 
(Bl) and the second region (B2) overlap or adjoin each other. 

9. Method in accordance with one of the preceding claims, whereby the first (Bl) and the 
second region (B2) are separated from each other. 

10. Method in accordance with one of the preceding claims, whereby the cell is treated 
15 with interferon before the insertion of the oligoribonucleotide(s) (dsRNA I, dsRNA II). 

1 1 . Method in accordance with one of the preceding claims, whereby the 
oligoribonucleotide(s) (dsRNA I, dsRNA II) is/are encapsulated in micellar structures, 
preferably in liposomes. 

12. Method in accordance with one of the preceding claims, whereby the 

20 oligoribonucleotide(s) (dsRNA I, dsRNA II) is/are encapsulated in natural viral capsides 
or in synthetic capsides that have been produced by chemical or enzymatic means, or in 
structures that have been derived from them. 

13. Method in accordance with one of the preceding claims, whereby the target gene 
exhibits one of the sequences SQ001 to SQ140. 
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14. Method in accordance with one of the preceding claims, whereby the target gene is 
selected from the following group: oncogene, cytokine gene, Id protein gene, 
development gene, prion gene. 

15. Method in accordance with one of the preceding claims, whereby the target gene may 
5 be expressed in pathogenic organisms, preferably in plasmodia. 

16. Method in accordance with one of the preceding claims, whereby the target gene is a 
component of a virus or viroid. 

17. Method in accordance with claim 16, whereby the virus is a human pathogenic virus 
or viroid. 

10 18. Method in accordance with claim 17, whereby the virus or viroid is virus or viroid 
that is pathogenic in animals or plants. 

19. Method in accordance with one of the preceding claims, whereby unpaired 
nucleotides are substituted by nucleoside thiophosphates. 

20. Method in accordance with one of the preceding claims, whereby the double-stranded 
15 structure is stabilized by means of chemical bonding of both strands. 

21. Method in accordance with one of the preceding claims, whereby the chemical bond 
is formed either by a covalent or ionic bond, a hydrogen 

bond, hydrophobic interaction, preferably by means of van der Waals or stacking 
interactions, or by means of metal-ion coordination. 

20 22. Method in accordance with one of the preceding claims, whereby the chemical bond 
is formed in the vicinity of one or in the vicinity of both ends (El, E2). 

23. Method in accordance with one of the preceding claims, whereby the chemical bond 
is created by of one or several binding groups, whereby the binding groups are preferably 
poly-(oxyphosphinico-oxy-l,3-propandiol) and/or polyethylene glycol chains. 



DE-101 00 586 



128 



24. Method in accordance with one of the preceding claims, whereby the chemical bond 
is formed by purine analogs 

25. Method in accordance with one of the preceding claims, whereby the chemical bond 
is formed by azabenzene units. 

5 26. Method in accordance with one of the preceding claims, whereby the chemical bond 
is formed by using branched nucleotide analogs instead of nucleotides. 

27. Method in accordance with one of the preceding claims, whereby at least one of the 
following groups is used to produce the chemical bond: methylene blue; bifunctional 
groups, preferably bis-(2-chlorethyl)-amine; N-acetyl-N'-(p-glyoxyl-benzoyl)-cystamine; 

10 4-thiouracil; psoralen. 

28. Method in accordance with one of the preceding claims, whereby the chemical bond 
is formed by thiophosphoryl groups that are attached in the vicinity of the ends (El, E2) 
of the double-stranded region. 

29. Method in accordance with one of the preceding claims, whereby the chemical bond 
15 is produced by triple helix bonds in the vicinity of the ends (El, E2). 

30. Method in accordance with one of the preceding claims, whereby the 
oligonucleotide(s) (dsRNA I, dsRNA II) are bound to, associated with, or enclosed by at 
least one viral case protein that stems from a virus, is derived from it, or is synthetically 
produced. 

20 31. Method in accordance with one of the preceding claims, whereby the case protein is 
derived from a polyomavirus. 

32. Method in accordance with one of the preceding claims, whereby the case protein 
contains virus protein 1 (VP1) and/or virus protein 2 (VP2) of the polyomavirus. 



25 



33. Method in accordance with one of the preceding claims, whereby at the formation of 
a capside or capside-like structure from the case protein one of sides is turned toward the 
inside of this capside or capside-like structure. 
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34. Method in accordance with one of the preceding claims, whereby the 
oligoribonucleotide(s) (dsRNA I, dsRNA II) is/are complementary to the primary or 
processed RNA transcript of the target gene. 

35. Method in accordance with one of the preceding claims, whereby the cell is a 
5 vertebrate cell or a human cell. 

36. Use of an oligoribonucleotide (dsRNA I) for the inhibition of the expression of a 
target gene in the cell, whereby the oligoribonucleotide (dsRNA I) has a structure that 
exhibits a maximum of 49 successive nucleotide pairs, whereby one strand (SI) or at 
least one segment of the strand (SI) of the double-stranded structure is complementary to 

10 the target gene, and whereby at least one end (El) of the oligoribonucleotide (dsRNA I) 
exhibits a single-stranded segment consisting of 1 to 4 nucleotides. 

37. Use in accordance with claim 36, whereby at least one end (El, E2) exhibits at least 
one non- Watson-Crick paired nucleotide. 

38. Use in accordance with one of the claims 36 or 37, whereby both ends (El, E2) 
1 5 exhibit unpaired nucleotides. 

39. Use in accordance with one of the claims 36 to 38, whereby the end (El) is the 3'-end 
of a strand of the double-stranded structure. 

40. Use in accordance with one of the claims 36 to 39, whereby at least one other 
oligoribonucleotide (dsRNA II), preferably corresponding to oligoribonucleotide (dsRNA 

20 I) formed in accordance with the preceding claims, is introduced into the cell, whereby 
one strand (SI) or at least one segment of a strand (SI) of the double-stranded structure 
of the oligonucleotide is complementary to a first region (Bl) of the target gene, and 
whereby one strand (S2) or at least one segment of the strand (S2) of the double-stranded 
structure of the other oligonucleotide (dsRNA II) is complementary to a second region 

25 (B2) of the target gene. 
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41 . Use in accordance with one of the claims 36 to 40, whereby the other 
oligoribonucleotide exhibits a double-stranded structure consisting of at least 49 
successive nucleotide pairs. 

42. Use in accordance with one of the claims 36 to 40, whereby the oligoribonucleotide 
5 and/or the other oligoribonucleotide exhibits a double-stranded structure consisting of 

fewer than 25 successive nucleotide pairs. 

43. Use in accordance with one of the claims 36 to 42, whereby sections of the first (Bl) 
or the second region (B2) overlap or adjoin. 

44. Use in accordance with one of the claims 36 to 43, whereby the first (Bl) and the 
10 second region (B2) are separated from each other. 

45. Use in accordance with one of the claims 36 to 44, whereby the cells are treated with 
interferon before insertion of the oligoribonuclcotidc(s). 

46. Use in accordance with one of the claims 36 to 45, whereby the 
oligoribonucleotide(s) (dsRNA I, dsRNA II) is/are enclosed in micellar structures, 

1 5 preferably in liposomes. 

47. Use in accordance with one of the claims 36 to 46, whereby the 
oligoribonucleotide(s) (dsRNA I, dsRNA II) is/are encapsulated in natural viral capsides, 
or in synthetic capsides that have been produced by chemical or enzymatic means, or in 
structures derived from them. 

20 48. Use in accordance with one of the claims 36 to 47, whereby the target gene exhibits 
one of the sequences SQ001 to SQ140. 

49. Use in accordance with one of the claims 36 to 48, whereby the target gene is selected 
from the following group: oncogene, cytokine gene, Id protein gene, development gene, 
prion gene. 



25 



50. Use in accordance with one of the claims 36 to 49, whereby the target gene may be 
expressed in pathogenic organisms, preferably in plasmodia. 
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5 1 . Use in accordance with one of the claims 36 to 50, whereby the target gene is a 
component of a virus or viroid. 

52. Use in accordance with claim 51, whereby the virus is a virus or viroid that is 
pathogenic in humans. 

5 53. Use in accordance with claim 52, whereby the virus or viroid is a virus or viroid that 
is pathogenic in animals or plants. 

54. Use in accordance with one of the claims 36 to 53, whereby unpaired nucleotides are 
substituted by nucleoside thiophosphates. 

55. Use in accordance with one of the claims 36 to 54, whereby the double-stranded 
10 structure is stabilized by means of chemical bonding of both strands. 

56. Use in accordance with one of the claims 36 to 55, whereby the chemical bond is 
formed either by a covalent or ionic bond, a hydrogen bond, hydrophobic interaction, 
preferably by means of van der Waals or stacking interactions, or by means of metal-ion 
coordination. 

15 57. Use in accordance with one of the claims 36 to 56, whereby the chemical bond is 
formed in the vicinity of one or in the vicinity of both ends (El , E2). 

58. Use in accordance with one of the claims 36 to 57, whereby the chemical bond is 
formed by means of one or several binding groups, whereby the binding groups are 
preferably poly-(oxyphosphinico-oxy-l,3-propandiol) and/or polyethylene glycol chains. 

20 59. Use in accordance with one of the claims 36 to 58, whereby the chemical bond is 
formed by purine analogs. 

60. Use in accordance with one of the claims 36 to 59, whereby the chemical bond is 
formed by azebenzol units. 

61 . Use in accordance with one of the claims 36 to 60, whereby the chemical bond is 
25 formed by using branched nucleotide analogs instead of nucleotides. 
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62. Use in accordance with one of the claims 36 to 61, whereby at least one of the 
following groups is used for the creation of the chemical bond: methylene blue; 
bifunctional groups, preferably bis-(2-chlorethyl)-amine; N-acetyl-N'-(p-glyoxyl- 
benzoyl)-cystamine; 4-thiouracil; psoralen. 

5 63. Use in accordance with one of the claims 36 to 62, whereby the chemical bond is 
formed by thiophosphoryl groups that are attached in the vicinity of the ends of the 
double-stranded region. 

64. Use in accordance with one of the claims 36 to 63, whereby the chemical bond is 
formed by triple helix bonds that are present in the vicinity of the ends (El, E2). 

10 65. Use in accordance with one of the claims 36 to 64, whereby the 

oligoribonucleotide(s) (dsRNA I, dsRNA II) are bound to, associated with, or enclosed 
by at least one viral case protein that stems from a virus, is derived from it, or is 
synthetically produced. 

66. Use in accordance with one of the claims 36 to 65, whereby the case protein is 
1 5 derived from po lyomavirus . 

67. Use in accordance with one of the claims 36 to 66, whereby the case protein contains 
virus protein 1 (VP1) and/or virus protein 2 (VP2) of the polyomavirus. 

68. Use in accordance with one of the claims 36 to 67, whereby at the formation of a 
capside or capside-like structure from the case protein, one side is turned toward the 

20 inside of the capside or capside like structure. 

69. Use in accordance with one of the claims 36 to 68, whereby the 
oligoribonucleotide(s) (dsRNA I, dsRNA II) is/are complementary to the primary or 
processed RNA transcript of the target gene. 

70. Use in accordance with one of the claims 36 to 67, whereby the cell is a vertebrate 
25 cell or a human cell. 
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71. Oligoribonucleotide (dsRNA I) with a double-stranded structure consisting of a 
maximum of 49 successive nucleotide pairs, whereby one strand (SI) or at least one 
segment of a strand (SI) of the double-stranded structure is complementary to a target 
gene, whereby at least one end (El) of the oligoribonucleotide (dsRNA I) exhibits a 

5 single-stranded segment made up of 1 to 4 nucleotides, and whereby the sequence of the 
target gene is one of the sequences SQ001 to SQ140. 

72. Oligoribonucleotide in accordance with claim 71, whereby at least one end (El, E2) 
exhibits at least one non- Watson-Crick paired nucleotide. 

73. Oligoribonucleotide in accordance with claim 71 and 72, whereby both ends (El, E2) 
1 0 exhibit unpaired nucleotides . 

74. Oligoribonucleotide in accordance with one of the claims 71 to 73, whereby the end 
(El) is the 3'-end of one strand or both strands of the double-stranded structure. 

75. Oligoribonucleotide in accordance with one of the claims 71 to 74, whereby the target 
gene is selected from the following group: oncogene, cytokine gene, Id protein gene, 

15 development gene, prion gene. 

76. Oligoribonucleotide in accordance with one of the claims 71 to 75, whereby the target 
gene may be expressed in pathogenic organisms, preferably in plasmodia. 

77. Oligoribonucleotide in accordance with one of the claims 71 to 76, whereby the target 
gene is a component of a virus or viroid. 

20 78. Oligoribonucleotide in accordance with claim 77, whereby the virus is a human 
pathogenic virus or viroid. 

79. Oligoribonucleotide in accordance with claim 17, whereby the virus or viroid is a 
virus or viroid that is pathogenic in animals or plants. 

80. Oligoribonucleotide in accordance with one of the claims 71 to 79, whereby unpaired 
25 nucleotides are substituted by nucleoside thiophosphates. 
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81. Oligoribonucleotide in accordance with one of the claims 71 to 80, whereby the 
double-stranded structure is stabilized by means of chemical bonding of both strands. 

82. Oligoribonucleotide in accordance with one of the claims 71 to 81, whereby the 
chemical bond is formed either by a covalent or ionic bond, a hydrogen bond, 

5 hydrophobic interaction, preferably by means of van der Waals or stacking interactions, 
or by means of metal-ion coordination. 

83. Oligoribonucleotide in accordance with one of the claims 71 to 82, whereby the 
chemical bond is formed in the vicinity of one or in the vicinity of both ends. 

84. Oligoribonucleotide in accordance with one of the claims 71 to 83, whereby the 

10 chemical bond is made by means of one or several binding groups, whereby the binding 
groups are preferably poly-(oxyphosphinico-oxy-l,3-propandiol) and/or polyethylene 
glycol chains. 

85. Oligoribonucleotide in accordance with one of the claims 71 to 84, whereby the 
chemical bond is formed by means of purine analogs. 

15 86. Oligoribonucleotide in accordance with one of the claims 71 to 85, whereby the 
chemical bond is formed by means of azabenzene units. 

87. Oligoribonucleotide in accordance with one of the claims 71 to 86, whereby the 
chemical bond is formed using branched nucleotide analogs instead of nucleotides. 

88. Oligoribonucleotide in accordance with one of the claims 71 to 87, whereby at least 
20 one of the following groups is used in the creation of the chemical bond: methylene blue; 

bifunctional groups, preferably bis-(2-chlorethyl)-amine; N-acetyl-N'-(p-glyoxyl- 
benzoyl)-cystamine; 4-thiouracil; psoralen. 
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89. Oligoribonucleotide in accordance with one of the claims 71 to 88, whereby the 
chemical bond is formed by thiophosphoryl groups that are attached in the vicinity of the 
ends (El, E2) of the double-stranded region. 
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90. Oligoribonucleotide in accordance with one of the claims 71 to 89, whereby the 
chemical bond is formed by triple helix bonds that are present in the vicinity of the ends 
(E1.E2). 

91. Oligoribonucleotide in accordance with one of the claims 71 to 90, whereby the 

5 oligoribonucleotide (dsRNA I, dsRNA II) is bound to, associated with, or enclosed by at 
least one viral case protein that stems from a virus, is derived from it, or is synthetically 
produced. 

92. Oligoribonucleotide in accordance with one of the claims 71 to 91, whereby the case 
protein is derived from polyomavirus. 

10 93. Oligoribonucleotide in accordance with one of the claims 71 to 92, whereby the case 
protein contains virus protein 1 (VP1) and/or virus protein 2 (VP2) of the polyomavirus. 

94. Oligoribonucleotide in accordance with one of the claims 71 to 93, whereby at the 
formation of a capside or capside-like structure from the case protein one of the sides is 
turned toward the inside of the capside or capside-like structure. 

15 95. Oligoribonucleotide in accordance with one of the claims 71 to 94, whereby the 
oligoribonucleotide(s) (dsRNA I, dsRNA II) is/are complementary to the primary or 
processed RNA transcript of the target gene. 

96. Oligoribonucleotide in accordance with one of the claims 71 to 95, whereby the 
oligoribonucleotide(s) (dsRNA I, dsRNA II) is/are enclosed in micellar structures, 

20 preferably in liposomes. 

97. Oligoribonucleotide in accordance with one of the claims 71 to 96, whereby the 
oligoribonucleotide(s) (dsRNA I, dsRNA II) is/are encapsulated in natural viral capsides, 
or in synthetic capsides that have been produced by chemical or enzymatic means, or in 
structures derived from them. 

25 98. Kit containing 
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at least one oligoribonucleotide (dsRNA I) in accordance with one of the preceding 
claims, and 

at least one other oligoribonucleotide (dsRNA II) with a double-stranded structure 
consisting of at least 49 successive nucleotide pairs, whereby one strand or at least one 
5 segment of the strand of the double-stranded structure is complementary to the target 
gene, 

and/or 

interferon. 



10 



99. Kit in accordance with claim 98, whereby at least one end (El) of the 
oligoribonucleotide (dsRNA I) exhibits a single-stranded segment consisting of 1 to 4 
nucleotides. 
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Abstract 

The invention relates to a method for inhibiting the expression of a target gene in a cell, 
consisting of the following steps: 

insertion of at least one oligoribonucleotide (dsRNA I) in a quantity sufficient to inhibit 
5 the expression of the target gene, 

whereby the oligoribonucleotide (dsRNA I) exhibits a double-stranded structure 
consisting of a maximum of 49 successive nucleotide pairs, and whereby one strand (SI) 
or at least one segment of the strand (SI) of the double-stranded structure is 
complementary to the target gene, 

10 and whereby at least one end (El) of the oligoribonucleotide (dsRNA I) exhibits a single- 
stranded segment consisting of 1 to 4 nucleotides. 
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<§) Verfahren zur Hemmung der Expression einesZiegens 
(g) Die Erfindung betrifft ein Varfahran zur Hommung dor 

Expression eines Zialgerts in einer Zolle, umfassartd die 

folgondan Schritta: 

EinfuhrBn mindestens einos Oiigaribonuklaotids (dsRNA 
1} in ainer zur Hemmung dar Expression des Zialgans aus- 
roichanden Mange, 

wobei dasOligoribonuklatrtid (dsRNA i) oine dappelstran- 
giga bus bodistans 49 aufainandarfolgandan Nukleatid- 
paaren gebiidata Struktur aufwolst, und wobei oin Slrang 
(S1) oder zumlndest ein Abschnitt dee Strange (S1) dar 
doppelstrSnglgen Struktur kompiementar zum Ztelgen 
1st, 

und wobet zumlndest ein Ende (El) des Oltgoribonukleo- 
tide {dsBNA I) elnen aua 1 bis 4 Nukleotiden gebildeten 
elnzel6tr3nglgen Abschnitt aufwelst. 
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Beschreibuog 



[O0D1] Die Erfindung betri£ft cin Verfahren, eine Verwendung, eta Oligoribonukleotid und eben Kit zur Hemmung der 
Expression ebes Zieigens. 

5 [0QQ2] Aus der WO 99/32619 sowie der WO GO/44895 sbd Verfahren zur Hemraung der Expression von medranisch 
oder biotechnologlsch interessanten Genen mit Hilfe eines doppelstrSogigen Oligoribonukleotids (dsKNA) bekannt Die 
bekannien Verfahren sind nicht besonders eflektiv, 

[0003] Aufgabe der voriiegenden Erfindung ist es, die Nachteile nach dem Stand der Tbchnlk zu besdrigen, Es solien 
insbesoodere eb mttgMcbst wirksames Verrahrea, eberaoglichst wirkaame Verwendung, eb Oligorbcraukleotid und ein 
to Kit aagegeben werden, mit denen ebe noch effizientere Hemraung der Expression eines Zieigens errdchbar 1st 

[0004] Diese Aufgabe wird dutch die Merkmate der Ansprilche 1,36 und 71 gelost Vorteilhafte Ausgcstaltungen er- 
geben sich aus den Merkmalen der Ansprilche 2 bis 35, 37 bis 70 und 72 bis 98. 

[0005] Mit den erfindungsgemafl beansprucbten Merkmalen wird flberraachender Weise eine drastische ErhBhung der 
EfFektivitat der Herornung der Expression eines Zieigens erreicht Die genauen Umstfinde dieses Effckts sind noch nicht 
is geklart Es wird angenommen, dass durch die besondere Ausbildung zumbdest eines Endes des OHgoribonukleotids die 
StabiMt desselben erhaht wird. Durch die Erhohung der Stability wird die wirksame Konzentration in der Zelie erhdht 
Die EffektivitfSt ist gesteigert 

[0006] Die BEfekti vitSt kann wetter gesteigert werden, wenn zumindest ein Ende zumbdest ein nicht nach Watson & 
Crick gepaartes Nukleotid aufwdst Es korracn auch beide Enden ungepaarte Nukleotide aufweiseo. Eine besondere Er- 
20 hdhung der StabilitMt des ernndungsgemfiBen Oiigoribonukleodds ist beobachtet worden, wenn das Ende das 3-Ende ei- 
nes Strangs der doppelstrangigen Struktur ist 

[0007] Nach einem wettereo Ausgestaltungsmerkrnal wird die EfFektivitflt des Verfahrens erhoht, wenn zurnindest ein 
weiteres, vorzugsweise ein entaprechend dem ernndungsgemflBen Oligoribonukleotid ausgebildetes, Otigoribonukleotid 
in die Zelie eingefuhrt wird, wobet ein S trang oder zumindest dn Abschnitt des Strangs der doppelstrangigen Struktur 

25 des Oligoribonukleotids kompiementar zu einem ersten Berdch des Zieigens ist, und wobei ein Strang oder zumindest 
ein Abschnitt des Strangs der doppelstrangigen Struktur des wetteren Oligoribonukleodds kompiementar zu einem zwei- 
ten Bercich des Zieigens ist. Die Hemraung der Expression des Zieigens ist in diesem Fall deutlich gesteigert 
[0008] Es hat sich welter als vorteilh aft erwiesen, wenn das weitere Oligoribonukleotid eine doppclstrarigige, aus mto~ 
destens 49 aiifebanderfolgenden Nukleotidpaaren gebildate Struktur aufweist Nach einem weiteren Ausgestaltungs- 

30 merkmai kann das Oligoribonukleotid und/oder das weitere Oligoribonukleotid auch eine doppelstrangige aus weniger 
als 25 aufeinanderfolgenden Nukleotidpaaren gebildete Struktur aufwdsea 

[0009] Der erste und der zwdte Bercich konneo abschnittsweise Uberiappen, andnandergrenzen oder auch vonetaan- 
der beabstandet seb. 

[0010] Insbesondere hinsichtlich der Tumortherapie wird dne weitere Stdgerung der Bffizienz dann beob achtet, wenn 
35 die Zelie vor dem BnfUhren des/der Oligoribonukleotid/e mit Interfeioa behandelt wbt 

[0011] DieerftadungsgemSfien Oligoribonukleotidekdtmcn dann besonders einfach m die Zelie etogcschleust werden, 

wenn sie in micellara Stmkturen, voitciihafterwdse b Liposoraen, ebgeschlosseu werden. Es ist auch moglich das/die 

Oligoribonukieodd/e in virab naturliche Kapside oder b auf ctemischem oder eiusymatischem Weg hergestdite ktlnst- 

liche Kapside oder davon abgeldtete Strukturen cinzuschlieBcn. 
40 [0012] Das Zielgen kann nach einem weiteren Ausgcstaltungsmerkmal etae der to dem anhSngenden Sequenzrffotokoll 

wiedergegebenen S equenzen SQ001 bis SQ140 aufweisen, Es kann auch aus der fblgenden Oruppe ausgewHblt sdn: On- 

kogen, Cytokb-Oen, Id-Pro^n-Gen,Entwicklungsgen,Priongen. 

[0013] Das Zielgen wird zweckmiSiger Weise in pathogenenOrgani6raen, vorzugsweise to Plasmodien, exprimicrt Es 
kann Bestandtdl eines Virus oder Viroids, insbesondere eines hurnanpathogenen Virus oder Viraids, seb. Das Virus oder 
45 Viroid kann auch eb tier- oder pflanzenpathogenes Virus oder Viroid seb. 

[0014] Nach ebem weiteren Ausgestdtungsmerkrnal ist voigesehen, dass die UDgepaarten Nukleotide durch Nukleo- 
stdthiophosphate substituiert sind. 

[0015] Die doppelstrangige Struktur der erfindungsgemSBen Oligoribonukleotide kann weiter durch dne cheraische 
Verknupfbng der bdden Strange stabilisiert werden. Die cheraische Verkntipfung kann durch ebe kovalente oder ioni- 

50 sche Bindung, ebe Wasserstoffbrilckenbindung, hydrophobe Wechsdwirkungen, vorzugsweise van-der-Waals- oder 
Stapelungswechelwirkungeo, oder durch MetoMonenkcordtoatiou gebildet werden. Es hat sich weiter als zweckmSBig 
und die Stability erhohend erwiesen, wenn die chemische VerknOpEung in der NShe des dnen oder in der Niihe der bei- 
den Enden des ernndungsgemaBen Oligoribonukleotids gebildet ist Weitere vorteilhafte Ausgcstaltungen hbsicbtlich 
der chemischen Verknilpfung konnen den Merkmalen der Ansprilche 23 bis 29 entnommen werden, ohne dass es daftlr 

55 eber nSheren ErlHutcrung bedarf. 

[0016] Zum Transport der ernndungsgemaBen Oligoribonukleotide hat es sich ferner als vortdlhaft erwiesen, dass 
diese an rabdestens eb von einem Virus stamraendes, davon abgeMtetes oderdn synthetisch hergestelltes vtrales Hull- 
protein gebunden, damit assoziiert oder davon umgeben werden. Das Hlillproteb kann vom Polyomavirus abgeldtet 
seb. Das HQtlprotein kann bsbesondcrc das Vtrus-Proteb 1 und/oder das Virus-Protdn 2 des Polyomavirus enthalten, 

60 Nach dner wdteren Ausgestaltung ist vorgesehen, dass bei Bilduag eines Kapsids oder kapsidarugen Ciebildes aus dem 
Hullproteb die ebe Sdte zum bnereo des Kapsids oder kapsidartigen Ciebildes gewandt ist Ferner ist es von VorteiL 
dass daa/die- Oligoribonukleotid/e zum prim&ren oder prozesrierten HNA-Transkript des Zidgens komplementMrist/sbd. 
Die Zelie kann dne Vertebratenzdle oder ebe menschliche ZeEe, wobd dne menschliche embryonale Stammzelte oder 
ebe menschliche Keiiuzelle ausgeschlossen sbd, sdn. 

65 [0017] ErnbduagsgemSB ist wdterhin die Verwendung eines Oligoribonukleotids mit den vorgenannten Merkmalen 
zur Hemmung der Expression dues Zieigens in einer Zelie vorgesehen, Es wird insoweit auf die vorangegangenen Aus- 
fUhrungea verwiesen. 

[0018] Nach wdterer MaBgabe der Erfindung wird die Aufgabe gelSst durch eb Oligoribonukleotid mit eber doppel- 
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strlngigen, aus hochstens 49 aufmnanderiblgeDdeoNukJeolidpaarea gebildeten Struktur, wobei eb Strang oderzurak- 
dcst eb Abschnitt des Strangs der doppelstringigcn Struktur komplementar zu einem Zielgen ist, wobei zumindest ein 
Bode des Qb'goribonukleotids zumindest einen aus 1 bis 4 Nukleotiden gebildcten ejnzelstrangigen Abschnitt aufwelst, 
und wobei die Sequenz des Zielgens ebe der im anhiingenden SequemEprotokoll wiedergegebsnen Sequenzen SQ0Q1 bis 
SQWOist. 

[0019] Wegen der weitemn vorteibafien Ausgcstaltung dcs OHgoribonuklcotids wird auf die vorangegangenen Aus- 
fUhmngen verwiesen. 

[0020] Nach weiterer MaBgabe der Eifbdung wild die Aufgabe auBeidem gel6at durcb einen Kit mit einem erfin- 
dungsgemHBen OOgoriboauidBotid und einem weiterert doppelstifiagigen OBgcuiboEiukleatieL wobei daa weitere Oligo- 
ribonukleotid cine doppeistringige aus mindestens 49 airfiananderfblgenden Nukleotidpaaren gebildete Struktur auf- 
wcist, wobei ein Strang oder zumindest eb Abschnitt eines Strangs der doppclstrangigen Struktur komplementar zura 
Zielgen ist, und/oder Interferon. 

[0021] Die Erfindung wird nachfblgend anhand der Zelchnungen beispielhaft erliutert. Es zeigen: 
[0022] Fig. 1 a-c schemalisch eb rates, zweites und drittes Oligoribonukleotid und 
[0023] Fig. 2 echematisch eb Zielgen. 

[0024] Die b den Fig. la bis c gezcigten OUgoribonukleotide dsRNA I, dsRNA II und dsRNA IE weisen jeweiis ein 
erstes Ends El und ein zweites Ende E2 auf, Das ersts Oligoribonukleotid dsRNA I und das drittn OUgoribonukleotid 
dsRNA HI weisen an ihren Enden El und E2 einzebtraogige aus etwa 1 bis 4 ungBpaarten Nukleotiden gebildete Ab- 
sehnitte auf. Bebi zweiten OUgoribonukleotid dsRNA II handelt es sich ura eb langes Oligoribonukleotid mit mehr als 
49 Nukleotidpaareo. 

[0025] In Big. 2 ist schematiscb eb auf einer DNA befindliches Zielgen gezeigt. Das Zielgen ist durch eben schwarzen 
Balken kenntlich gemacht Es weiat einen ersten Bereich Bl, einen zweiten Bereich B2 und einen dritten Bereich B3 auf. 
[0026] Jewcils ein Strang SI, S2 und S3 des ersten dsRNA I, zweiten dsRNA TL und dritten Oligoribonukleotids 
dsRNA IE ist komplementar zum cntsprechenden Bereich Bl, B2 und B3 auf dem Zielgen. 

[0027] Die Expression des Zielgens wird dann besonders wirkungsvoll gehemmt, wenn die kurzkettigen ersten dsRNA 
I und dritten Oligoribonukieotide dsRNA JU an ihren Enden El, E2 ebzelstriuigige Abschniue aufweisen. Die ebzel- 
strSngigen Abschnitte konnen sowohl am Strang SI, S3 als auch am Gcgcnstrang oder am Strang SI, S3 und am Gegen- 
strang ausgebildet seb. Es bat sich wcitcr gezeigt, dass ab eber bestimmten LSnge der Ohgoribonukleolide, z, B. ab ei- 
ner LSnge von mehr als 49 Nukleotidpaaren, ebe einzelstrMngige Ausbildung der Enden El, E2 weniger stark zurTbter- 
drilckung der Expression des Zielgens beitragt Bei bingen Oligoribonukleotiden, hier beim zweiten OUgoribonukleotid 
d&RNA 5, ist eine ebzebtrangige Ausbildung an den Enden El, E2 nicht unbedbgt erforderlich. 
[0028] Die Bercichc Bl, B2 und B3 konnen, wie b Fig. 2 gezeigt, von einander beabstandet seb. Sie kBnnen aber auch 
an ebander grenzen oder iiberiappen, 

[0029] JinFaUedBreanzelstrangigen Ausbildung derBndenBl,E2sindallea^kbarenPernmtahnnenm8glbh,d.h. es 
kennen ein Ende oder beide Enden des Strangs S 1, S2, S3 oder eb Ende oder beide Enden des Gegenstrangs liberstehen. 
Der cinzelstrangige Abschnitt kann 1 bis 4 gepaartc Nukleotide aufweisen. Es ist auch moglicb, dass ein Ende oder beide 
Enden El, E2 mbdestens eb nicht nach Watson & Crick gepaartesNukleotidpaar aufweisen, 

AusfQhrungsbeispiel 

[0030] Es wuiden aus Sequenzen des GrUn-ftuoreszierenden Proteins {(IFF) der Alge Aequoria victoria abgeleiteta 
doppelstrangige RNAs (dsRNAs) hergestellt und zusammen mit dem GFP-Gen in Fibroblasten raikroinjizieit Anachlie- 
Bend wurde die Fluoreszcnzabnahme gegcnliber Zcllen ohne dsRNA ausgewertet 

Ver3Ucbiiprotokoll 

[0831] Mittels ebes SNA-Synthesizer (Typ Expedite 8909, Applied Biosysteras, Weiterstadt, Deutscblaod) und her- 
kdmnuicber chemischer Verfahren wurden die aus den Sequenzprotokollen SQ141 und SQ142 ersichtlichen RNA-Ein- 
zelatrauge und die zu ihnen komplementaren Einzelatrange (bei SQ142 mit zwei Nukleotiden langen uberstenenden Ein- 
zelstrangenden) synthetisiert. Die Hybridiaierung der Ebzeistrange zum Doppelstrang erfblgte durch Aufnelzen des stfi- 
chioraetrischen Gentischs der Ebzeistrange b 10 mM Natriumphosphatpuffer, pH 6,8, 100 mM NaCL auf 90°C und 
nachfolgcndes langsames Abkuhlen Qber 6 Stunden auf Raumtemperatur. AnschlieBend erfolgtc Rebigung mit Hilfc der 
HPLC. Die so erhaltenen dsRNAs wurden in die Testzelien mikroinjiziert 

[0032] Als Testsystem filr diese b vivo-Experiraente diente die murine Fibroblasten-Zellinie NTH/3T3, Mit EGlfe der 
Mikroinjektion wurde das GFP-Gcn b die Zellcn cingebracbt, Db Expression dcs GFP wurde unter dem EinfluB glekh- 
zeitig mittransfizierter sequenzhomologer dsRNA untersucht. Db Auswertung unter dem Fluoreszcozmikroskop er~ 
folgte 3 Stunden nach bjektion anhand der grOnen Fluoreszenz des gebildcten GFP, 

Vbrbereitung der Zellkulturen 

[0033] Die Zelien wurden in DMEM mit 4,5 gfl Glucose, 10% fotalem Rbderserum unter 7^% COrAtmosphare bei 
37°C in Kulturschalen inkubiert und vor Erreicben der Konfiuenz passagiert 

[0034] Das Abldsen der Zcllen erfblgte mit Trypsb/EDTA. Zur Vbrbereitung der Mikrobjektion wurden die Zelien b 
Petrischalen Oberfuhrt und bis zu Bildung von Afikrokotonbn weiier inkubiert. 

Mikroinjektion 

[0035] Die Kulturschalen wuro^ zur Mikrobjektion fur ca. 10Mbutenausdemlhkubatoffgenomnien.Es wurdeinca. 



SO Zellen pro Ansatz innerhalb eines markiertea Bereiches unler 'Verwendung des Mikroinjektianssystems FemtoJet der 
Firma Eppendorf, Deutschland, einzdn mjiziert. AnschlieSend wurdcn die Zellen wehere did Sutnden inkubiert. FQr die 
Mikroinjektion wuiden Borasiukat-Glaskapillaren der Firma Eppendorf mit einem Spitzentoncndurchmcsser von 
0,5 jam verwendet Die Mfaoinjektkm wurde mit dem Micromanipulator 5171 der Kxma Eppendorf durchgeRihrt. Die 
Injektionsdauer betrug 0,8 Sekuoden, der Drucfc ca, 80 hPa. Die in die Zellen injizierten Itaben entbielten 0,01 ug/ul 
pGFP-Cl (Clontech Laboratories GmbH, Heidelberg, Deutscnland) sowie an Dextean-70000 gekoppeltes Texas-Hot in 
14 rriM NaCl, 3 tnM KC1, 1Q raM KPO4, pH 7,5. Zusltzlich wurden in ca. 100 pi Mgende dsRNAs zugegeben: 
Ansatz 1; 10 pM dsRNA (Sequenzprotokoll SQ141); Ansaiz 2: 10 jtM dsRNA (Sequenzprotokolt SQ142); Ansatz 3: 
aline RNA. Die Zellen wurden bei Anregung mit Licht der Anregungswelienlaoge von Texas-Rot, 568 run, bzw. von 
GFP, 513 nrn, mittels eines Huoreszenzmikroskops untersucht Die Huoreszenz aller Zellen im GesichtsMd wurde bc- 
stimrat und in Relation zur Zelldichte (ausgedrOckt durch derco Gesamtproteinkonzentradoo) gesetzL 

Ergebnis und Schlussfolgeiung 

[0936] Bei drier Gesamtkonzentration von 10 uM dsRNA konntc beim Einsatz der dsRNA mit den an bdden 3-Enden 
um jc zwei Nukleotide flbexstehenden Einzektrangberdchen (Sequenzprotokoll SQ142) cine merklich erhdhte Hem- 
mung der Expression des GFP-Gens in Ebroblasten beobachtet werden im Afergletch zur dsRNA ohne fiberstehende Ein- 
zelstrangeuden Clbbelle 1). 

[0037] Die Verwendung von kurzen (20-25 Basenpaare enthaltenden) dsRNA-Molckillen mit ttberhUngen aus weni- 
gen, vorzugsweisc ein bis drd nicht-bascpgepaarten, einzelstrangigen Nukleotiden ermogBcht somit eine vetgteicbs- 
weiso Htarkere Hemmung der Genexpression in Saugcrzellen als mit dsRNAs derselben Anzahl von Baseopaaren ohne 
die entsprechenden EinzelstrangiiberhangB bd jeweils gldchenRNA-Konzeniran'onen. 
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Ansatz 


dsRNA 


* 10 pM 
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ohne RNA 





[0038] Die Syrabole geben den reladven Anteil an nicht oder schwacb fiuoreszierende Zellen an (4++> 90%; 
+460-90%; +30-60%; -< 10%), 



SEQUENZP310TOKOLL 



<110> Kibopbarma AG 

<120> Verfahren zur Hemmung der Expression eines Zielgens 

<130> 

<140> 
<141> 

<160> 142 

<170> Patentln Ver. 2.1 

<21Q> 1 ' ' - 

<211> 2955 

<212> D8A 

<213> Homo sapiens 

<30Q> 

<302> Eph Al 
<310> NM00532 

<3D0> 

<302> ephrin Al 
<310> NK00532 

<400> 1 

atggagcggc gctggccoct ggggctaggg ctggtgcfcgc tgctctgcgc cccgfctgcec 60 
ccgggggcgc gcgccaagga agttactctg atggacacaa gcaaggcaca gggagagctg 120 
ggctggctgc tggatccccc aaaagatggg tggagtgaac agcaacagat actgaatggg 180 
acacccctct acatgtacca ggactgccca atgeaaggac gcagagacac tgaccactgg 240 
cttcgctcca attggatcta ccgcggggag gaggcttccc gcgtccacgt ggagctgcag 300 
fctcaccgfcgc gggactgcaa gagtttccct gggggagccg ggcctctggg ctgcaaggag 360 
accttcaacc ttctgtacat ggagagfcgac caggatgtgg gcattcagct ccgacggccc 420 
ttgttccaga aggtaaccac ggfcggctgca gaocagagct tcaccattcg agaccttgcg 480 
tctggctccg tgaagctgaa tgtggagcgc tgctctctgg gccgcctgac ccgecgtggc 540 
Ctctacctog cttfcccacaa cccgggfcgcc tgfcgfcggccc tggtgtctgt ccgggtcttc SOO 
tacoagcgct gtcctgagac ccfcgaatggc ttggcccaat tcccagacac tctgcctggc 660 
cccgctgggt tggtggaagt ggcgggcacc tgcttgcccc acgcgcgggc cagccccagg 720 
cccfccaggtg caccccgcat gcactgcagc cctgatggcg agtggctggt gcctgtagga 780 
cggtgccact gtgagcctgg ctatgaggaa ggtggcagtg gcgaagcatg tgttgcctgc 840 
cctagcggct cctaccggat ggacatggac . acaccccatt gtctcacgtg cccccagcag 900 
agcactgctg agtctgaggg ggcoaccatc tgfcacctgtg agageggcca ttacagagct 960 
cocggggagg gcccccaggt ggcatgcaca ggtcocccct cggccccccg aaacctgagc 1020 
ttctctgccfc cagggactca gctctccctg cgttgggaac ccccagcaga tacgggggga 1080 
cgccaggatg tcagafcaoag tgtgaggtgt tcccagtgtc agggcacagc acaggacggg 1140 
gggccctgcc agccctgtgg ggtgggcgtg cacttctcgc cgggggcccg ggcgctcacc 1200 
acacctgcag tgcatgtcaa tggccttgaa ccttatgcca actacacctt taafcgtggaa 1260 
gcocaaaatg gagtgtcagg gctgggcago tctggccatg ccagcacctc agtcagcatc 1320 
agcatggggc atgcagagtc actgtcaggc ctgtctctga gactggtgaa gaaagaaccg 1380 
aggcaactag agctgaccbg ggcggggtcc cggccccgaa gccctggggc gaacctgacc 1440 
tatgagotgc acgtgctgaa ccaggatgaa gaacggtacc agatggtfcct agaacccagg 1500 
gfcettgctga cagagcbgca gcctgacacc acatacatcg tcagagtccg aatgctgaoc IS 60 
ccactgggtc ctggcccttt ctcccctgat catgagtttc ggaccagccc accagtgtcc 162 Q 
aggggcctga ctggaggaga gattgtagcc gtcatctttg ggcfcgctgct tggfcgeagcc 1660 



ttgctgcttg ggattctcgt tttccggtcc aggagagocc agcggcagag gcagcagagg 1740 
cacgtgaccg cgccaccgat gtggafccgag aggacaagct gtgctgaagc cttatgtggfc 1800 
acctccaggc atacgaggac cctgcacagg gagccttgga ctttacccgg aggctggtct 1B60 
aattttcctt cccgggagct tgatccagcg tggctgatgg tggacactgt cataggagaa 1920 
ggagagtttg gggaagtgta tcgagggacc ctcaggctcc ccagccagga ctgcaagact 1980 
gtggccatta agaccttaaa agacacatcc ccaggtggcc agtggtggaa cttccttcga 2040 
gaggcaacta tcatgggcca gtttagccac ccgcatattc tgcatctgga aggcgtcgtc 2100 
acaaagcgaa agccgatcat gatcatcaca gaatttatgg agaatgcagc ectggatgcc 2160 
ttcctgaggg agcgggagga ccagctggtc cctgggcagc tagtggccat gctgcagggc 2220 
atagcatctg gcatgaacta cctcagtaat cacaattafcg tccaccggga cctggctgcc 2280 
agaaacatct tggtgaafcca aaacctgfcgc tgcaaggtgt ctgactttgg cctgactcgc 2340 
ctcctggatg actttgatgg cacatacgaa acccagggag gaaagatccc tatccgttgg 2400 
acagcccctg aagceattgc ccatcggatc ttcaccacag ccagcgatgt gtggagcttt 2460 
gggattgtga tgtgggaggt gctgagcttt ggggacaagc cttatgggga gatgagcaat 2520 
caggaggtta tgaagagcat tgaggatggg taccggttgc cccctcctgt ggactgccct 2580 
gccoctctgt atgagctcat gaagaactgc tgggcafcatg accgtgcccg gcggccacac 2640 
ttccagaagc ttcaggcaca tctggagcaa ctgcttgcca accoccactc cctgcggacc 2700 
attgccaact ttgaccccag ggtgactctt cgcctgccca gcctgagtgg ctcagatggg 2760 
atcccgtatc gaaccgtctc tgagtggctc gagtccatac gcatgaaacg ctacatcctg 2820 
cacfctccact cggctgggct ggacaccatg gagtgtgtgc tggagctgac cgqtgaggac 2B80 
ctgacgcaga tgggaatcac actgcccggg caccagaagc gcatfcotttg oagtatteag 2940 
ggattcaagg actga 2955 



<210> 2 

<211>.3042 

<212> DMA 

<213> Homo sapiens 

<300> 

<302> ephrin A2 
<310> XM002088 

<400> 2 

gaagttgcgc gcaggccggc gggcgggagc ggacaccgag gccggcgtgc aggcgtgcgg 60 
gtgtgcggga gccgggotcg gggggatcgg accgagagog agaagcgcgg catggagctc 120 
caggcagccc gcgcctgctt cgccctgctg tggggcfcgtg cgctggccgc ggccgcggcg 180 
gcgcagggca aggaagtggt actgctggac tttgctgcag ecggagggga gctcggctgg 240 
ctcacacacc cgtatggcaa agggtgggac ctgatgcaga acatcatgaa tgacatgccg 300 
atctacatgt actccgtgtg caacgtgatg tctggcgacc aggacaactg gctccgcacc 360 
aacegggtgt accgaggaga ggctgagcgt atcttcattg agctcaagtt tactgtacgt 420 
gactgcaaca gcttccctgg tggcgccagc tcctgcaagg agactttcaa cctctactat 480 
gccgagtcgg acctggacta cggcaccaac ttccagaagc gcctgttcac caagattgac 540 
accattgcgc ccgatgagat caccgtcagc agcgacttcg aggcaegcca cgtgaagctg 600 
aacgtggagg agcgctccgt ggggccgctc acccgcaaag gcttctacct ggccttccag 660 
gatatcggtg cctgtgtggc gctgctctcc gtccgtgtct actacaagaa gtgccccgag 720 
ctgctgcagg gcctggccca cttccctgag accatcgccg gctctgatgc accttccctg 780 
gccactgtgg ccggcacctg tgtggaccat gccgtggtgc caccgggggg tgaagagccc 840 
cgtatgcact gtgcagtgga tggcgagtgg ctggtgccca ttgggcagtg cctgtgccag 900 
gcaggctacg agaaggtgga ggatgcctgc caggcctgct cgcctggatt ttttaagttt 960 
gaggcatctg agageccctg cttggagtgc cctgagcaca cgctgccatc ccctgagggt 1020 
gccacctcct gcgagtgtga ggaaggcttc ttccgggcac ctcaggaccc agcgtcgatg 1080 
ccttgcacac gacccccctc cgccccacac taectcacag ccgtgggcat gggtgccaag 1140 
gtggagcfcgc gctggacgcc ccctcaggac agcgggggcc gcgaggacat tgtctacagc 1200 
gtcacctgcg aacagtgctg gcccgagfcct ggggaatgcg ggccgtgtga ggccagtgtg 1260- 
cgctactcgg agcctcctca cggactgacc cgcaccagtg tgacagtgag cgacctggag 1320 
ccccacatga actacaectfc caccgtggag gcccgcaatg gcgtctcagg cctggtaacc 1380 



agcegcagct tccgtactgc cagtgtcagp afccaaccaga cagagccccc caaggtgagg 1440 
cfcggagggcc gcagcaccac ctcgcttagc gtctcctgga gcatcccccc gocgcagcag 1S0O 
agccgagtgt ggaagfcacga ggtcacttac cgcaagaagg gagactccaa cagctacaat 1560 
gtgcgccgca ccgagggttt ctccgegacc cfcggaegacc tggccccaga caccacctac 1620 
ctggtccagg tgcaggcact gacgcaggag ggccaggggg ccggaagcaa ggtgcacgaa 1680 
ttceagacgc tgtccccgga gggatntggc aacttggcgg tgattggcgg cgtggcfcgfcc 1740 
ggtgtggtcc tgattotggt gctggcagga gttggcttct ttatccaccg caggaggaag 180D 
aaccagcgtg occgccagtc ccoggaggac gtttacttct ccaagtcaga acaactgaag i860 
cecctgaaga catacgtgga cecccacaca tatgaggacc ccaaccaggc tgtgttgaag 1520 
ttcactaccg agatccatcc atcctgtgfcc acfccggcaga aggtgatcgg agcaggagag 1980 
tttggggagg tgtacaaggg catgctgaag acatcctcgg ggaagaagga ggfcgccggtg 2040 
gccatoaaga cgctgaaagc cggctacaca gagaagcagc gagtggactc ccfccggcgag 2100 
gccggcatca tgggccagtt cagccaocac aacatcatcc goctagaggg cgtcatctcc 2160 
aaatacaago coatgatgat catcactgag tacatggaga atggggccct ggacaagttc 2220 
cttcgggaga aggatggcga gttcagcgtg ctgcagcfcgg tgggcatgct gcggggcatc 22B0 
gcagotggca tgaagtacct ggccaacatg aactatgtgc accgtgacct ggetgcccgc 2340 
aaoatcctcg tcaacagcaa cctggtctgc aaggtgtctg actttggcct gtcccgcgtg 2400 
ctggaggacg accccgaggc cacctacacc accagtggcg goaagatccc catccgctgg 2460 
accgccccgg aggocatttc ctaccggaag tfccacctctg ccagcgacgt gtggagcttt 2S20 
ggcattgtca tgtgggaggt gatgacctat ggcgagcggc cctactggga gfctgtccaac 2580 
cacgaggtga tgaaagccat caatgatggc ttccggctcc ccacacccat ggactgcccc 2640 
tccgccatct accagctcat gatgcagtgc tggcagcagg agcgtgcccg ccgccccaag 2700 
ttcgctgaca tcgtcagcat cctggacaag ctcattcgfcg cccctgacfcc cctcaagacc 2760 
otggctgact ttgacccccg cgtgtctatc oggctcccca gcacgagcgg ctcggagggg 2820 
gfcgcccttcc gcacggtgtc cgagtggctg gagtccafcca agatgcagca gtatacggag 2880 
cacttoatgg cggccggcta cactgccatc gagaaggtgg fcgcagatgac oaacgacgac 2940 
atcaagagga ttggggtgcg gctgcccggc caccagaagc gcatcgccta cagcctgctg 3000 
ggaatcaagg accaggtgaa cactgtgggg atccccatct ga 3042 



<210> 3 

<211> 2953 

<212> DWA 

<213> Homo sapiens 

<300> ' 

<302> ephrin A3 

<310> NMQQS233 

<400> 3 

atggattgtc agctctccat cctcctcctk otcagetgct ctgttctoga cagcttcggg 60 
gaaotgattc cgcagccttc caatgaagtc aatctactgg attcaaaaac aattcaaggg 120 
gagctgggct ggatctctta tccatcacat gggtgggaag agatoagtgg tgtggatgaa ISO 
cattacacac ccatcaggac ttaccaggtg tgcaatgtca tggaccacag tcaaaacaat 240 
tggctgagaa caaactgggt ccocaggaac tcagctcaga agatttatgt ggagctcaag 300 
Ctcactctac gagactgcaa tagcattcca ttggttttag gaacttgeaa ggagacattc 360 
aacctgfcact acatggagtc tgatgatgat catggggtga aatttcgaga gcatcagttt 420 
acaaagattg acaccattgc agctgatgaa agtttcactc aaatggatcfc tggggaccgt 480 
attctgaagc tcaacacfcga gattagagaa gtaggtcctg tcaacaagaa gggattctat 540 
ttggcatttc aagatgttgg tgcttgtgtt gccttggtgt ctgtgagagt atacttcaaa 600 
aagtgccoat ttacagtgaa gaatctggct atgtttccag acaoggtacc catggactcc 660 
cagtcoctgg fcggaggtfeag agggtcttgt gfccaacaatt ctaaggagga agatcctcca 720 
aggatgtact gcagtacaga aggcgaatgg cttgtaccca ttggcaagtg ttcctgcaat 780 
gctggctatg aagaaagagg ttttatgtgc caagcttgtc gaccaggttfc ctacaaggca 840 
ttggatggta atatgaagtg tgctaagtgc ccgcctcaca gttctactca ggaagatggt 900 . 
tcaatgaaet gcaggtgfcga gaataattac ttccgggcag acaaagaccc tccatccatg 960 
gcttgtacce gaccfcccatc ttcaccaaga aatgttatct ctaatataaa cgagacctca 1020 



gttatcctgg actggagtfcg gcccctggac acaggaggcc ggaaagatgt taccttcaao 1080 
atcatatgta aaaaatgtgg gtggaafcafca aaacagtgtg agccatgcag cccaaatgtc 1140 
cgcttcctcc ctcgacagtt tggactcacc aacaccacgg tgacagtgac agacottctg 1200 
gcacafcacta actacacctt tgagattgat gcegttaatg gggtgtcaga gctgagctce 1260 
ccaccaagac agtttgctgc ggtcagcatc acaactaatc aggctgctcc atcacctgtc 1320 
ctgacgatta agaaagafccg gacctccaga aatagcatcb cfcttgbccfcg gcaagaaccfc 1380 
gaacatccfca atgggatoat attggacbac gaggfccaaat actatgaaaa gcaggaacaa 1440 
gaaacaagtt ataccattct gagggcaaga ggcacaaatg ttaccatcag tagcctcaag 1500 
ccfcgacaefca batacgbabt ocaaatccga gcccgaacag ccgctggata tgggacgaac 1560 
agccgcaagt ttgagtttga aaetagtcca gactctbtct ecabcbcbgg tgaaagtagc 1620 
caagbggfcca tgatcgccat ttcagcggca gtagcaatta ttctcctcac tgttgtcatc 16B0 
tatgttfctga tbgggaggtt ctgtggctat aagtcaaaac atggggcaga tgaaaaaaga 1740 
cttcattttg gcaatgggca tttaaaacbt ccaggtetca ggacttatgt tgacccacat 1800 
acabafcgaag accctaccca agotgttcat gagtttgcca aggaattgga bgccaccaac 1860 
atabccattg ataaagbtgt tggagcaggt gaatttggag aggtgtgcag bggtcgcbta 1920 
aaacttcctt caaaaaaaga gatttcagtg gccafctaaaa ccctgaaagt bggcbacaca 1980 
gaaaagcaga ggagagactb cctgggagaa gcaagcatta tgggacagtt tgaccacccc 2040 
aatatcattc gaotggaagg agtfcgttacc aaaagtaagc cagttatgat tgtcacagaa 2100 
tacatggaga abggtbcctt ggabagfcbbc ctacgtaaac acgatgccca gtttaotgtc 2160 
attcagctag tggggatgct tcgagggata gcatctggca tgaagtacct gtcagacatg 2220 
ggctatgttc accgagacct cgctgofccgg aacatcttga tcaacagtaa cttggtgtgt 2280 ' 
aaggtttccg abtbcggacb ttcgcgtgtc ctggaggatg acccagaagc tgebbafcaea 2340 
acaagaggag ggaagatccc aatcaggbgg acafccaccag aagctatagc ctaccgcaag 2400 
ttcacgt'cag ccagcgatgt afcggagtbab gggattgttc tctgggaggt gatgtcttat 2460 
ggagagagac catactggga gatgtccaat caggatgtaa ttaaagctgt agatgagggc 2520 
tatcgactgc cacccoccat ggactgccca gctgccttgt atcagctgat gctggactgc 2S80 
fcggcagaaag acaggaacaa cagacccaag tttgagcaga btgtbagbaf tctggacaag 2640 
cttatccgga atccoggcag cctgaagafcc abcaceagtg cagccgcaag gccatcaaac 2700 
cttcttotgg accaaagcaa tgtggatatc tctaccttcc gcacaacagg bgacbggctb 2760 
aatggtgtcc ggacagcaca ctgcaaggaa atcttcacgg gcgbggagba cagttcttgt 2820 
gacacaatag ccaagabttc cacagatgac atgaaaaagg ttggtgtcac cgtggtbggg 28 80 
ccacagaaga agatcatcag tagcattaaa gctctagaaa cgcaatcaaa gaatggccca 2940 
gttcccgtgt aaa 2953" 



<210> 4 

<211> 2784 

<212> DHA 

<213> Homo sapiens 

<300> 

<3D2> aphrin M 
<310> XM002B78 

<400> 4 

atggatgaaa aaaatacacc aatccgaacc taccaagfcgt gcaatgtgat ggaacccagc 60 
cagaataact ggctacgaac tgattggatc acccgagaag gggctcagag ggfcgtatatt 120 
gagattaaat fccaccfctgag ggactgcaat agtcttcogg gcgbcatggg gaettgcaag 180 
gagacgttta acctgtacta ctatgaatca gaeaacgaca aagagcgttt catcagagag 240 
aaccagtttg tcaaaattga caccattgct gctgatgaga gcttcaccca agtggacatt 300 
ggtgacagaa tcatgaagot gaacaccgag atccgggatg tagggceatt aageaaaaag 360 
gggttttacc tggcfctfctca ggatgtgggg gcctgcatcg ccctggtatc agtccgtgtg 420 
ttctataaaa agtgtccact cacagtccgc aatctggccc agtttcctga caccatcaca 480 
ggggctgata cgbctbccot ggtggaagtt cgaggcfccct gbgbcaacaa ctcagaagag 540 
aaagatgtgc caaaaatgta ctgtggggca gatggtgaat ggctggtacc cafctggcaac 600 
tgcctatgca aegctgggca tgaggagcgg agcggagaat gccaagcttg caaaattgga 660 
tattaoaagg ctctctocao ggatgccacc tgtgccaagt gcccacccca oagctactct 720 



gtctgggaag gagccacctc gtgcacctgt gaccgaggct ttttcagagc tgacaacgat 780 
gctgcctcta tgccctgcac ccgtccacca tctgctccco fcgaacttgat tfccaaatgfcc 840 
aaegagacat ctgtgaactt ggaatggagt agccctcaga atacaggtgg ccgccaggac 300 
atttcctata atgtggtatg caagaaatgt ggagctggfcg accccagcaa gtgocgaccc 960 
tgtggaagtg gggfcccacfca caccccacag cagaatggct tgaagaccac caaagtctco 1020 
atcactgaac tcctagctca taccaattac acctttgaaa tctgggctgt gaatggagtg 1080 
tccaaatata accctaaccc agaccaatca gtttctgtca ctgtgaccac caaccaagca 1140 
gcaccafccat ccattgcttt ggtccaggct aaagaagtca caagatacag tgtggcactg 1200 
gcttggctgg aaocagatcg gcccaatggg gtaatcctgg aatatgaagt caagfcattat 1260 
gagaaggatc agaatgagcg aagctatcgt atagttcgga cagctgccag gaacacagat 1320 
atcaaaggcc tgaaccctct cacttcctat gttttccacg tgcgagccag gacagcagct 1380 
ggcfcatggag acttcagtga gccottggag gttacaacca acacagtgcc ttcccggatc 1440 
attggagatg gggotaactc cacagtcctt ctggtctctg fcctcgggcag fcgtggtgctg 1500 
gtggtaattc tcattgcagc ttttgtcatc agccggagac ggagtaaata cagtaaagcc 1560 
aaacaagaag cggatgaaga gaaacatttg aatcaaggtg taagaacata tgtggacccc 1620 
fcttacgtacg aagatcccaa ccaagcagtg cgagagtttg ccaaagaaat tgacgcatcc 1680 
tgcattaaga fctgaaaaagt tataggagtt ggtgaafcttg gtgaggtatg cagtgggcgt 1740 
ctcaaagtgc ctggcaagag agagatctgt gtggctatca agacfcctgaa agctggttat 1800 
acagacaaac agaggagaga cttcctgagt gaggccagca toatgggaca gcttgaccat i860 
ccgaacatca ttcacttgga aggcgtggtc actaaatgta aaccagtaat gatcataaca 1920 
gagtacatgg agaatggctc cttggatgca ttcctcagga aaaatgatgg cagattfcaca 1980 
gtcattcagc tggtgggcat gcttcgtggc attgggtctg ggatgaagta tttatctgat 2040 
atgagctatg tgcatcgtga tctggccgca cggaacatcc tggtgaacag caacttggtc 2100 
tgcaaagtgt ctgattttgg catgtcccga gfcgcttgagg atgatccgga agcagcttac 2160 
accaccaggg gtggcaagafc tcctatccgg tggacfcgcgc cagaagcaat fcgcctatcgt 2220 
aaattcacat cagcaagtga tgtatggagc fcatggaatcg ttatgfcggga agtgatgtcg 2280 
tacggggaga ggccctattg ggatatgtcc aatcaagatg tgattaaagc cattgaggaa 2340 
ggcfcatcggfc taccccctcc aatggactgc cccattgcgc tccaocagct gatgctagac 2400 
tgctggcaga aggagaggag cgacaggcct aaatttgggc agattgtcaa catgttggac 2460 
aaactcatoc gcaaccccaa cagcttgaag aggacaggga cggagagctc cagaectaac 2S20 
actgccttgt tggatccaag ctcccctgaa ttctctgctg tggtatcagt gggcgattgg 2580 
ctccaggcca tfcaaaatgga qcggtataag gataacttca cagctgctgg ttataccaca 2640 
ctagaggctg tggtgcacgt gaaccaggag gacctggcaa gaattggfcat cacagccatc 2700 
acgcaccaga ataagatttt gagcagtgtc caggcaatgc gaacccaaat gcagcagatg 2760 
cacggcagaa tggttcccgt ctga . 2784 



<210> 5 

<211> 2997 

<212> DNA 

<213> Homo sapiens 

<300> 

<302> ephrin A7 
<310> XM00448S 

<400> 5 . . 

atggfcttttc aaactcggta cccttcatgg afctafctfctat gctacatctg gcfcgctccgc 60 
Cttgcacaea caggggaggc gcaggctgcg aaggaagtac tactgctgga ttctaaagca 120 
caacaaacag agttggagtg gatttcctct ccaeccaatg ggtgggaaga aattagtggt 180 
fctggafcgaga actatacccc gatacgaaca taccaggtgt gccaagtcat ggagcccaac 240 
caaaacaact ggctgcggac taactggatt tccaaaggca atgcacaaag gatttttgta 300 
gaattgaaat tcacoctgag ggattgtaac agtcttcctg gagtactggg aacttgcaag 360 
gaaaeattta atttgtacta ttatgaaaca gactatgaca ctggcaggaa tataagagaa 420 
aacctctatg fcaaaaataga caccattgct gcagatgaaa gttttaccca aggtgaccfct 480 
ggtgaaagaa agatgaagct taacactgag gtgagagaga ttggaccttt gtccaaaaag 540 
ggattcfcatc ttgcctttea ggatgtaggg gcttgcatag ctttggtctc tgtcaaagtg 600 



tactacaaga agtgctggtc cafctattgag aacttagcta tctttccaga tacagtgact 660 
ggttcagaat tttcctcttt agtcgaggtt egagggacat gtgtcagcag tgcagaggaa 720 
gaagcggaaa acgcccccag gafcgcactgc agtgcagaag gagaatggtt agtgcccatfc 780 
ggaaaatgta tcfcgcaaagc aggctaccag caaaaaggag acacttgtga accctgtggc 840 
cgtgggttct acaagtattc ctcteaagat cttcagtgct ctcgtfcgtcc aactcacagt 900 
ttttctgata aagaaggctc ctccagatgt gaatgtgaag atgggtatta cagggctcca 960 
tctgacccac catacgttgc atgcaoaagg cctccatctg caccaoagaa cctcattttc 1020 
aacatcaacc aaaccacagt aagtttggaa tggagtcctc cfcgcagacaa tgggggaaga 1080 
aacgatgtga cctacagaat attgtgtaag cggfcgcagtt gggagcaggg cgaatgtgtt 1140 
ccctgtggga gtaacattgg atacatgcce cagcagactg gattagagga taacfcatgtc 1200 
actgtcatgg acctgctaga ccacgctaat tatacttfctg aagttgaagc tgtaaatgga 1260 
gtttctgact taagccgatc ccagaggcto tttgctgctg tcagtatcac cacfcggtcaa 1320 
gcagctccct cgcaagtgag tggagtaatg aaggagagag tactgcagcg gagtgtcgag 1380 
ctttcctggc aggaaccaga gcatcccaat ggagtcatca cagaatatga aatcaagtat 1440 
tacgagaaag atcaaaggga acggacotac tcaacagtaa aaaccaagtc tacttcagcc 1500 
tccattaata afccfcgaaacc aggaacagfcg tatgttttcc agattcgggc fctttactgct 1S€0 
gctggtfcafcg gaaattacag tcccagactt gatgttgcta cactagagga agctacaggt 1620 
aaaatgtttg aagctacagc tgtctccagi: gaacagaatc ctgttattat cattgctgtg 1680 
gttgctgtag ctgggaccat cattttggtg ttcatggtct ttggcttcat cattgggaga 1740 
aggcactgtg gttatagcaa agctgaccaa gaaggcgatg aagagcttta ctttcatttt 1800 
aaatttcoag gcaccaaaac ctacattgac cctgaaacct atgaggaccc aaatagagct I860 
gtecafccaat tcgccaagga gctagatgcc tcctgtatta aaattgagcg tgtgactggt 1320 
gcaggagaat tcggfcgaagt ctgcagtggc cgtttgaaac tfceeagggaa aagagatgtt 19B0 
gcagtagcca taaaaaecct gaaagttggt tacacagaaa aacaaaggag agactttttg 2040 
tgfcgaagcaa gcafccatggg goagtttgac cacccaaatg ttgtocattt ggaaggggtt 2100 
gttacaagag ggaaaccagt catgatagta atagagttca fcggaaaatgg agbcctagat 2160 
gcatttcttca ggaaacatga tgggcaattt acagtcattc agttagtagg aatgctgaga 2220 
ggaattgctg cfcggaatgag atatttggct gatatgggat atgttcacag ggaccttgca 2280 
gctcgcaata ttcttgtcaa cagcaatctc gfcttgtaaag tgtcagattt tggcctgfccc 2340 
cgagtkatag aggatgatco agaagctgtc fcatacaacfca ctggtggaaa aattceagta 2400 
aggtggacag cacccgaagc eatocagtac cggaaatfcca oatcagccag tgatgtatgg 2460 
agctatggaa tagtcatgtg ggaagttatg tettatggag aaagacctfca ttgggacatg 2S20 
tcaaatcaag atgttataaa agcaatagaa gaaggttatc gtttaccaga acccatggac 2SB0 
tgcccagctg gccttcacca gctaatgttg gattgttggc aaaaggagcg tgctgaaagg 2640 
ccaaaatttg aacagatagt tggaattcta gacaaaatga ttcgaaaccc aaatagtctg 2700 
aaaacfccccc tgggaacttg tagtaggcca ataagccctc ttctggatca aaacactcot 2760 
gatttcacta ccttttgttc agttggagaa tggctacaag ctactaagat ggaaagatat 2820 
aaagataatt tcacggcagc tggctacaat tcccttgaat cagtagccag gatgacfcatt 2880 
gaggatgtga tgagtfctagg gatcacactg gttggtcatc aaaagaaaat catgagcagc 2940 
attcagacta tgagagcaca aatgctacat ttacatggaa ctggcattca agtgtga 2997 



<210> 6 

<211> 3217 

<212> DMA 

<213> Homo sapiens 

<300> 

<302> epkrin AS 

<310> XM001921 ; 
<400> 6 

ncbsncvwrb mdnctdrtng nsistretrat tanmymniBar chbmdrtnnc tdatretrgn 60 
mafctnratanniy rmtsndhfltr ycbardasna stagnbaakg rahcamdatv washtmantfc 120 
Mbrandakb arggnbanWa mHanshahar tntanmycam bmrnarnvdii tnhmsanaha 180 
hamroaaccs anmvrsnmga tggoccccgc ccggggccgc ctgocccctg cgctctgggt 24 Q 
cgtcacggcc goggcggcgg cggccacctg cgtgtccgcg gcgcgcggcg aagtgaattt 300 



10 



gctggacacg tcgaccatcc acggggactg gggctggctc acgtatccgg ctcatgggtg 360 
ggactccatc aacgaggtgg acgagtcctt ccagcccatc cacaogtacc aggtttgcaa 420 
cgtcatgagc cocaaccaga acaactggct gcgcacgagc tgggtccccc gagacggcgc 480 
coggcgcgtc tatgctgaga tcaagtttac cctgcgcgac tgcaaoagca tgcctggtgt 540 
getgggcacc tgcaaggaga ccttcaacct ctactacctg gagtcggaoc gcgacctggg 600 
ggccagcaca caagaaagcc agttcctcaa aatcgacacc attgcggccg acgagagctt 660 
cacaggtgcc gaccttggtg tgcggcgtct caagctcaac acggaggtgc gcagtgtggg 720 
tcccctcagc aagcgcgget tctacctggc cttccaggac ataggtgcct gcctggccat 7B0 
cctctototc cgcatctact ataagaagtg ccctgccatg gtgcgoaatc tggctgcctt 840 
ctcggaggca gtgacggggg ccgactcgtc ctcactggtg gaggtgaggg gccagtgcgfc 300 
gcggoaetca gaggagcggg acacacccaa gatgtactgc agcgcggagg gcgagtggct 960 
cgtgcccatc ggcaaatgcg tgfcgcagtgc cggctacgag gagcggcggg atgccfcgtgt 1020 
ggcctgtgag ctgggcttct acaagtoagc ccctggggac cagctgtgtg cccgctgecc 1080 
tceccacagc cactccgoag ctccagcogc ccaagcctgc cacfcgtgaec tcagctacta 1140 
ccgtgcagcc ctggaoccgc cgtcctcagc ctgcacccgg ccaccctcgg caccagtgaa 1200 
cctgatctcc agtgfcgaatg ggacatcagt gactctggag tgggcccctc ccctggaccc 1260 
aggtggccgc agtgacatca cctacaatgc cgtgtgccgc cgctgcccct gggcactgag 1320 
ccgctgcgag gcafcgtggga gcggcacccg ctttgtgccc cagcagacaa gcctggtgca 1330 
ggccagcctg ctggtggcca acctgctggc ocacatgaac tacfcccttct ggatcgaggc 1440 
cgfccaatggc gtgtccgacc tgagccccga gccccgccgg gccgctgtgg tcaacatcac 1500 
cacgaaccag gcagccccgt cccaggtggt ggtgatccgt caagagcggg cggggcagac 1560 
cagcgtctcg ctgctgtggc aggagcccga gcagccgaac ggcatcafccc tggagtafcga 1620 
gatcaagtac tacgagaagg acaaggagat gcagagctac tccaccctca aggccgtcac 1680 
caccagagcc accgtctcog gcctcaagcc gggcacccgc taegtgttcc aggtccgagc 1740 
ccgcacctca gcaggctgtg gccgcttcag ccaggccatg gaggtggaga ccgggaaacc 1800 
ccggccccgc tatgacacca ggaccattgt ctggatctgc ctgacgctca tcacgggoct 1860 
ggtggtgctt ctgctcctgc toatctgcaa gaagaggcac tgtggctaca gcaaggcctt 1920 
ccaggactcg gacgaggaga agatgcacta tcagaafcgga caggcacccc eacctgtctt 19BQ 
cctgcctctg catcaccccc cgggaaagct cccagagccc cagttotatg cggaacccca 2040 
oacctacgag gagccaggcc gggcgggccg cagtttcact cgggagatcg aggcctctag 21Q0 
gatccacatc gagaaaatca tcggctctgg agactccggg gaagtctgct acgggaggct 2160 
gcgggtgcca gggcagcggg atgtgcccgfc ggccatcaag gccctcaaag ccggctacac 2220 
ggagagacag aggcgggact tcctgagcga ggcgfcccatc atggggcaat tcgaccatcc 2280 
caacatcatc cgcctcgagg gtgtcgtcac ccgtggccgc ctggcaatga ttgtgactga 2340 
gtacatggag aacggctctc tggacacctt cctgaggacc cacgacgggc agttcaccat 2400 
catgcagctg gtgggcatgc tgagaggagt gggtgccggc atgcgctacc tctcagacct 2460 
gggctatgtc caccgagacc tggccgcccg caacgtcctg gttgacagca acctggtctg 2520 
caaggtgtct gacttcgggc tctcacgggt gctggaggac gacccggatg ctgcctacac 2580 
caccacgggc gggaagatcc ccatccgctg gacggcccca gaggccatcg ccttccgcac 2640 
cttctcctcg gccagcgacg tgtggagctt cggcgtggtc atgtgggagg tgctggccta 2700 
tggggagcgg ccctactgga acatgaccaa ccgggatgtc ateagctctg tggaggaggg 2760 
gtaccgcctg cccgcaccca tgggctgccc ccacgccctg caccagctca tgctcgactg 2820 
ttggcacaag gaccgggcgc agcggcctcg cttctcccag attgtcagtg tcctcgatgc 2880 
gctcatccgc agccctgaga gtctcagggc caccgccaca gtcagcaggt gcccaccccc 2940 
tgccttegtc cggagctgct ttgacctccg agggggcagc ggtggcggtg ggggcctcac 3000 
cgtgggggac tggctggacfc ccatccgcat gggccggtac cgagaccact tcgctgcggg 3060 
cggatactcc tetctgggca tggtgctacg catgaacgcc caggacgtgc gcgccctggg 3120 
catcaccctc atgggccacc agaagaagat cctgggcagc attcagacca tgcgggccca 3180 
gctgaccagc acccaggggc cccgccggca cctctga 3217 



<210> 7 

<211> 1457 

<212> DNA 

<213> Homo aapiena 



<300> 



<30B> UB3B0a 



<300> 

<302> angiopoietin 2 
«310> 083SQ8 

<400> 7 

atgacagttt tcctttcctt tgcCttcctc gctgccafctc tgactcacat agggfcgeagc 60 
aatoagcgcc gaagtccaga aaacagtggg agaagatata accggattca acatgggcaa 120 
tgtgcccaca ctttcattct tccagaacac gatggcaact gtcgtgagag tacgacagac 180 
cagtacaaca caaacgctct gcagagagafc gctccacacg tggaaccgga tfctctcfctcc 240 
cagaaacttc aacatctgga acatgtgatg gaaaattata ctcagtggct gcaaaaacfct 300 
gagaattaca ttgtggaaaa catgaagtcg gagatggccc agatacagoa gaatgcagtt 360 
cagaaccaca cggcfcaccat gctggagata ggaaccagcc tcctctefcca gactgcagag 420 
cagaccagaa agctgacaga tgttgagacc caggtactaa atcaaactfcc tcgacfctgag 480 
ataoagotgc tggagaattc atfcatccaec tacaagctag agaagcaact tettcaacag 540 
acaaafcgaaa tcttgaagat ccatgaaaaa aacagtttat tagaacataa aatctfcagaa 600 
atggaaggaa aacacaagga agagttggac accfctaaagg aagagaaaga gaaccttcaa 660 
ggcttggtta ctcgtcaaac atatataatc caggagctgg aaaagcaatt aaacagagcfc 720 
accaccaaca acagtgtcct tcagaagcag caactggagc tgatggacac agtceacaac 780 
ctfcgfccaate ttfcgcacfcaa agaaggtgtt ttactaaagg gaggaaaaag agaggaagag 840 
aaaccattta gagactgtgc agatgtatat caagcfcggtt ttaataaaag tggaafcctac 900 
actattcata ttaataafcat gccagaaccc aaaaaggtgt tttgcaatat ggatgtcaat 960 
gggggaggtt ggactgfcaat acaacatcgt: gaagatggaa gtctagattt ccaaagaggc 1020 
tggaaggaat ataaaatggg ttttggaaat ccctccggtg aatattggct ggggaatgag 1080 
tttatttttg ccattaccag tcagaggcag fcacatgctaa gaattgagfct aatggactgg 1140 
gaagggaa'cc gagectattc acagtatgac agattccaca taggaaatga aaagcaaaac 1200 
tataggttgt afcttaaaagg tcacactggg acagcaggaa aacagagcag cctgatctta 1260 
cacggtgctg atttcagcac taaagatgct gataatgaca actgtatgtg caaatgtgcc 1320 
ctcatgttaa eaggaggatg gtggfcttgat gcttgtggcc cctccaatct aaatggaatg 1380 
ttctatactg cgggacaaaa ccatggaaaa cfcgaabggga taaagtggca ctacttcaaa 1440 
gggcccagtfc actccttacg ttccacaact atgatgafctc gacctttaga fctfcttga 1497 



<210> 8 

<2U> 3417 

<212> TWA 

<213> Homo sapiens 

<300> 

<310> XM001924 
<3QQ> 

<302> Tiel 
<400> 8 

atggtcfcggc gggtgccccc 
gcggoggtgg acctgacgct 
ctgacttgcg tgtctgggga 
ctgctgctgg agaaggacga 
gcgcgcaacg gttcgcacca 
ggcgtcfctct cctgogtggg 
aacagccctg gagcecaccfc 
accgctgtac tttctgcacg 
aacggatcct acttctacac 
cagctcccaa atgtgcagcc 
agccccctgg gcagcgcctt 



tttcfctgctc cccatcctct tcttggcfctc tcatgtgggc 60 
gctggccaao ctgcggctca cggaococca gcgcfctcttc 120 
ggccggggcg gggaggggcfc cggacgcctg gggcccgccc 180 
ccgfcatcgtg cgcacocegc cegggccacc cctgcgcctg 240 
ggtcacgctt cgcggcttct ccaagccctc ggacctcgtg 300 
cggtgctggg gcgcggcgca cgcgcgtcat ctacgtgcac 360 
gcttccagac aaggtcaeac acactgtgaa caaaggtgac 420 
tgtgcacaag gagaagoaga cagacgtgat cfcggaagagc 480 
octggactgg catgaagccc aggatgggcg gttcctgctg 540 
accatcgagc ggcatctaca gtgccactta cctggaagcc 600 
ctttcggctc atcgtgcggg gttgtggggc tgggcgctgg 660 
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gggccaggct gfcaccaagga gtgcccaggt tgectacatg gaggtgtctg ccacgaccat 720 
gacggcgaat gtgtatgcoc ccctggcttc actggcaccc gctgfcgaaca ggcctgcaga 780 
gagggccgtt ttgggcagag ctgccaggag cagtgcccag gcatatcagg ctgccggggc 840 
ctcaccttct gcctcccaga cccctatggc tgctcttgtg gatctggctg gagaggaagc S00 
cagtgccaag aagcttgtgc ooctggtcat tttggggctg attgccgact ccagtgocag 960 
tgtcagaatg gtggcacttg tgaccggfctc agtggttgtg tctgcocctc fcgggtggcat 1020 
ggagtgcact gtgagaagtc agaccggatc ccccagatce tcaacafcggc ctcagaactg 1080 
gagttcaact tagagacgat gccccggatc aactgtgcag ctgcagggaa ccccttcccc 1140 
gtgcggggca gcatagagct acgcaagcca gacggcactg tgctcctgto caccaaggcc 1200 
attgtggagc cagagaagac cacagotgag ttcgaggtgc cccgcttggt tcttgcggac 1260 
agtgggttct gggagtgccg tgtgtccaca tctggcggcc aagacagccg gcgcttcaag 1320 
gtcaafcgtga aagtgccccc cgtgcccctg gctgcacctc ggctcctgac caagcagagc 1360 
cgccagcttg tggtctcccc gctggtctcg ttctctgggg atggacecat ctccactgtc 1440 
cgcctgcact accggcccca ggacagtacc atggactggt cgaocattgt ggtggacccc 1SO0 
agtgagaacg tgacgttaat gaacctgagg ccaaagacag gatacagtgt tcgtgtgcag 1560 
ctgagccggc caggggaagg aggagagggg gcctgggggc .ctcccaccct catgaccaca 1620 
gactgtcctg agcctttgtt gcagccgtgg ttggagggot ggcatgtgga aggcactgac 1680 
cggctgcgag tgagctggtc cttgccottg gfcgcccgggc cacfcggtggg cgacggtttc 1740 
ctgctgcgcc tgtgggacgg gacacggggg caggagcggc gggagaacgt ctcafcccccc 1800 
caggcccgca ctgcccfccct gacgggactc acgcctggca cccactacca gotggatgtg 1860 
cagctctacc actgcaccct cctgggcccg gcctcgcccc ctgcacacgt gcttctgccc 1920 
cccagtgggc ctccagcccc ccgacacctc cacgcccagg cccfcctcaga ctccgagatc 19 B0 
cagctgacat ggaagcaccc ggaggctctg cctgggccaa tatccaagta cgttgtggag 2040 
gtgcaggtgg ctgggggtgc aggagaccca ctgtggatag acgtggacag gccfcgaggag 2100 
acaagcacca tcatccgtgg cctcaacgcc agcacgcget acctcttccg catgcgggec 2160 
agcatCcagg ggctcgggga cfcggagcaac acagtagaag agtccaccct gggoaacggg 2220 
ctgcaggcfcg agggcccagt ccaagagagc cgggcagctg aagagggcet ggatcagcag 2280 
ctgatcctgg cggtggtggg cfcccgtgtct gccacctgcc tcaccafccct ggctgocctt 2340 
ttaaccctgg fcgtgcatccg cagaagctgc ctgcatcgga gacgcacctt cacctaccag 2400 
tcaggctcgg gcgaggagao catccfcgcag ttcagctcag ggaccttgac acttaoccgg 2460 
cggccaaaac tgcagcccga gccccfcgagc tacccagtgc tagagtggga ggacatcacc 2520 
tttgaggaoc tcatcgggga ggggaacttc ggccaggtca tccgggccat gatcaagaag 2580 
gacgggctga agatgaacgc agccatcaaa atgctgaaag agtatgcctc tgaaaatgac 2640 
catcgtgact ttgcgggaga actggaagtt ctgtgcaaat tggggcatca ccccaacatc 2700 
atcaacotcc tgggggcctg taagaaccga ggttacttgt afcatcgcfcat tgaatatgcc 2760 
ccctacggga acctgctaga ttttotgcgg aaaagccggg tcctagagac tgacccagct 2820 
tttgctcgag agcatgggac agcotctaoc cttagctccc ggcagctgct gcgtttcgcc 2880 
agtgaegcgg ccaatggcat gcagtacctg agtgagaagc agttcatcca cagggacctg 2940 
gctgcccgga atgtgctggt cggagagaac ctggcctcca agattgcaga cttcggectt 3000 
tctcggggag aggaggttta tgtgaagaag acgatggggc gtctccctgt gcgctggatg 3060 
gccattgagt cccfcgaacta cagtgtctat accaccaaga gtgatgtctg gtcctttgga 3120 
gtccttcfctt gggagatagt gagccttgga ggtacaccct actgtggcat gacctgtgcc 3180 
gagotctatg aaaagctgcc ccagggctac cgcatggagc agcctcgaaa ctgtgacgat 3240 
gaagtgtacg agctgatgcg tcagfcgctgg cgggaccgtc cctatgagcg accccccttt 3300 
gcccagattg cgctacagct aggccgcatg ctggaagcca ggaaggccta tgtgaacatg 3360 
tcgctgtttg agaacttcac ttacgcgggc attgatgcca cagctgagga ggcctga 3417 



<210> 9 

<21i> 3375 

<212> DNA 

<213> Homo sapiens 

<300> 
<302> TEK 
<310> L06139 



<400> 9 

atggactctt tagccagcfct agttctctgt ggagtcagct tgctcctfctc' tggaactgtg 60 
gaaggfcgcca tggacttgat cttgatcaat tccctacctc ttgtatctga tgctgaaaca 120 
tctctcacct gcattgcctc tgggtggcgc ccccatgagc ccatcaccat aggaagggac 1B0 
tttgaagcct taatgaacca gcaccaggat ccgctggaag ttactcaaga tgtgaccaga 240 
gaatgggcta aaaaagttgt ttggaagaga gaaaaggcta gtaagatcaa fcggtgcttat 300 
ttctgtgaag ggcgagttcg aggagaggca atcaggatac gaaccafcgaa gatgcgtcaa 360 
caagcttcct tactaccagc tactttaact atgactgtgg acaagggaga taacgtgaac 420 
atatctttca aaaaggtatt gafctaaagaa gaagatgcag tgafcttacaa aaatggttcc 480 
ttcatccatt cagtgccccg gcatgaagta cctgatattc tagaagtaca cctgcotcat 54 D 
gctcagcccc aggatgctgg agtgtactcg gccaggtafca taggaggaaa cctcttcacc 600 
tcggccttca ccaggcfcgat agtccggaga tgtgaagccc agaagtgggg acctgaatgc 660 
aaccatcfcct gtactgcttg tatgaacaat ggtgtctgcc atgaagatac tggagaatgc 720 
atttgccctc ctgggtfctat gggaaggacg tgtgagaagg ctfcgtgaact gcacacgttt 780 
ggcagaactt gfcaaagaaag gtgcagtgga caagagggat gcaagtctta tgtgttctgt 840 
otccctgacc cctatgggtg ttcctgtgcc acaggctgga agggtptgca gtgcaatgaa 900 
gcatgccacc ctggfcttfcta cgggccagat tgtaagctta ggtgcagctg caacaatggg 960 
gagatgfcgtg atcgcttcca aggatgtcfcc tgctctccag gatggcaggg gctccagtgfc 1020 
gagagagaag gcataccgag gatgacccca aagatagtgg atttgcoaga tcatatagaa 1000 
gtaaacagtg gtaaatfcfcaa fccccatttgc aaagcttctg gctggccgct acctacfcaat 1140 
gaagaaatga ccctggtgaa gccggatggg acagtgctcc atccaaaaga ctttaaccat 1200 
acggatcatt tctcagtagc catattcacc atccaccgga tcctcceccc tgactcagga 1260 
gtttgggtct gcagtgtgaa cacagtggct gggatggtgg aaaagccctt caacatttct 1320 
gttaaagt&c ttccaaagcc cctgaatgcc ccaaacgtga ttgacactgg acataacttt 1300 
gctgtcatca acatcagcfcc tgagccttae tttggggatg gaccaatcaa atccaagaag 1440 
cttctataca aacccgttaa tcacfcatgag gcttggcaac atattcaagt gacaaatgag 1500 
attgttacac tcaactattfc ggaacctcgg acagaatatg aactctgtgt gcaactggtc 1560 
cgtcgtggag agggfcgggga agggcatcct ggacctgtga gacgcttcac aacagcttcfc 1620 
afccggactcc ctcctccaag aggtctaaat ctcctgccta aaagtcagac cactctaaat 1680 
tfcgacctgge aaccaatatt tccaagctcg gaagatgact tttatgttga agtggagaga 1740 
aggtctgtgc aaaaaagtga tcagcagaat atfcaaagttc caggoaactt gacttcggtg 1800 
ctacttaaca acttacatcc cagggagcag tacgtggtcc gagctagagt caacaccaag i860 
gcccaggggg aafcggagtga agatctcact gcttggaccc fctagfcgacat tcttcctccfc 1920 
caaccagaaa acatcaagat ttccaacatt acacactcct cggctgtgat ttcttggaca 1980 
atattggatg gctattctat ttcttctatt actatcogfct acaaggttca aggcaagaat 2040 
gaagaccagc acgttgatgt gaagataaag aatgccacca tcattcagta tcagctcaag 210 0 
ggcctagagc ctgaaacagc ataccaggtg gacafcttttg cagagaacaa catagggtca 2160 
agcaacceag ccttttctca tgaactggtg accctcccag aatctcaagc accagcggac 2220 
ctcggagggg ggaagatgct gcfctatagcc atcottggct otgctggaat gacctgcctg 22B0 
actgtgctgt tggccfcttct gatcatattg caattgaaga gggcaaatgt gcaaaggaga 2340 
atggcccaag ccttccaaaa cgtgagggaa gaaccagctg tgcagttcaa ctcagggact 2400 
ctggccctaa acaggaaggt caaaaacaac ccagatccta caatttatcc agtgcttgac 2460 
fcggaatgaca fccaaatttca agatgtgatt ggggagggoa attttggcca agttcttaag 2520 
gcgcgcatca agaaggatgg gtbacggatg gatgctgcca tcaaaagaat gaaagaatat 2580 
gcctccaaag atgatcacag ggactttgca ggagaactgg aagttctttg taaacttgga 2640 
caccatccaa acatcafccaa fccfccttagga gcatgtgaac atcgaggcta cttgtaectg 2700 
gccattgagt aogcgcccca tggaaacctt ctggacttcc ttcgcaagag ccgtgtgctg 2760 
gagaoggacc cagcatttgo cafctgccaat agcaccgcgt ccacactgtc ctccoagcag 2820 
ctcettcacfc tcgctgccga cgtggcccgg ggcatggact acttgagcca aaaacagttt 2B80 
atccacaggg atctggctgc eagaaacatt ttagttggtg aaaactatgt ggcaaaaata 2940 
geagattttg gattgtcccg aggtcaagag gtgtacgtga aaaagacaat gggaaggctc 3000 
ccagtgcgct ggatggccat cgagtcactg aattacagtg tgtacacaao caacagtgat 3060 
gtatggtcct atggtgtgtt actatgggag attgttagct taggaggeac accctactgc 3120 
gggatgactt gtgoagaact ctacgagaag ctgccccagg gctacagact ggagaagocc 3180 
ctgaactgtg atgatgaggt gtatgatcta atgagacaat gctggcggga gaagccttat 3240- 
gagaggccat catttgccca gatattggtg tccttaaaca gaatgttaga ggagcgaaag 3300 
acctacgtga ataccacgct ttatgagaag tttacttatg caggaattga ctgttctgct 3360 
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gaagaagcgg cetag 



3375 



<210> 10 
<2ll> 2403 
<212> DNA 
<213> Homo sapiens 

c300> 
<300> 

<302> betaS integrin 
«310> X53002 

<400> 10 

ncbsiicvwra tgccgcgggc cecggcgccg 
ctcctgcccc ggctcgcagg tctcaacata 
gaatgtctgc taatccaccc aaaatgtgcc 
cggtccafcca cctotcggtg tgatctgagg 
gagatagaga gcccagcoag cagcttccat 
ggttcgggct ctgcaggcfcg ggacgtcatt 
ctccggcccg gtgacaagac caccfctccag 
gtggacctgt actacc'tgat ggacctctcc 
cggagcctgg gcaccaaact cgcggaggag 
ggatttgggt cttttgttga taaggacatc 
cagaccaatc cgtgcattgg ttacaagfcfcg 
cgccatctgc tgcctctcac agacagagtg 
agggtgtccc ggaaccgaga fcgcccctgag 
gtctgcaagg agaagattgg etggcgaaag 
gafcgatgfcgc cccacatcgc atfcggatgga 
ggccagtgcc acctgaacga ggccaacgag 
tccottgcct tgcttggaga gaaattggca 
acaaaaaaco afctatatgct gtacaagaat 
gagattttag atggagactc caaaaatatt 
atccggtcta aagtggagtt gtcagtctgg 
actgctacct gccaagatgg ggtatcctat 
attggggaca eggcatcttt tgaagtatca 
acggagcatg tgtttgccct gcggccggtg 
aoctacaact gcacgtgcgg ctgcagcgtg 
gggagcggga octatgtctg cggcctgtgt 
tgcgagtgcc aggatgggga gaaocagagc 
ggoaagccac tgtgqagcgg gcgtggggac 
agcgagtttg gcaagateta tgggcctttc 
aacaagggag tcctctgctc aggccatggc 
gcaggttaca tcggggacaa ctgtaactgc 
gatggccaga tctgcagcga gcgtgggcac 
ccgggggcct ttggggagat gtgtgagaag 
aagagagatt gcgtcgagtg ccfcgctgctc 
cacagcctat gcagggatga ggtgatcaca 
gaggctgtgc batgfcttcta caaaaccgcc 
gagotcccca gtgggaagto caacctgacc 
cccaacgcca tgaccatcct cctggctgtg 
ctoctggcta fccfcggaagct gcttgtcacc 
cagagcgagc gatccagggc ccgctatgaa 
atotccacgc acactgfcgga cttcaccttc 
gfcggaetga 



ctgtacgcct goctcotggg gctctgcgog SO 
tgcactagfcg gaagtgccac ctcatgtgaa 120 
tggtgctcca aagaggactt cggaagccca 180 
gcaaaccttg tecaaaaatgg ctgfcggaggfc 240 
gtcctgagga gcctgcccct cagcagcaag 300 
cagatgacac cacaggagat tgccgtgaac 360 
ctacaggttc gccaggtgga ggactatoct 420 
ctgfcccatga aggatgactt: ggacaatatc 480 
atgaggaagc tcaccagcaa cttccggttg 540 
tctccttfcct ccfcacacggc accgaggtac 600 
tttccaaatt gcgtcccctc ctttgggttc 660 
gacagottca atgaggaagt toggaaacag 720 
gggggotttg atgcagtact ccaggcagcc 780 
gatgcactgc atttgctggt gttcacaaca 840 
aaattgggag gcctggtgca gccacacgat 900 
tacacagcat ccaaccagat ggactatcca 960 
gagaacaaca tcaacctcat cfcttgcagtg 1020 
tttacagcoc tgataqctgg aacaacggtg 1080 
attcaactga ttattaatgc atacaatagt 1140 
gatcagcctg aggatcttaa tctcttcttt 1200 
cctggtcaga ggaagtgtga gggtctgaag 1260 
fctggaggccc gaagcbgtcc cagcagacac 1320 
ggattccggg acagcctgga ggtgggggtc 1380 
gggctggaac coaacagcgc oaggtgcaac 1440 
gagtgcagcc ccggctacct gggcaccagg 1500 
gtgtacoaga acctgtgccg ggaggcagag 1560 
tgcagctgca accagtgctc ctgcttcgag 1620 
tgtgagtgcg aoaacttctc otgtgccagg 1680 
gagtgtcact gcggggaafcg caagtgccaC 1740 
tcgacagaca tcagcacatg ccggggcaga 1800 
tgtctctgtg ggcagtgcca atgcacggag IB 60 
cgccccacct gcccggatgc atgcagcacc 1920 
cactctggga aacotgacaa ccagacctgc 1980 
fcgggtggaca ccatcgtgaa agatgaccag 2040 
aaggactgcg fccatgatgtt cacctatgtg 2100 
gtcctcaggg agccagagtg tggaaacacc 2160 
gtcggtagca tcctcottgfc tgggcttgea 2220 
atccacgacc ggagggagtt tgcaaagttt 2260 
atggcttcaa atccattata cagaaagcct 2340 
aacaagttca acaaatccta caatggcact 2400 
2409 
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<210> 11 

<211> 2367 

<212> DMA 

<213> Homo sapiens 

<300> , 

<302> beta3 integrin 
<3I0> NMQ0Q212 

<40Q> 11 

atgcgagcgc ggccgcggcc ccggccgctc 
gcgggcgtfcg gcgtaggagg gcccaacatc 
cagtgcctgg ctgtgagccc catgtgtgcc 
tcacctcgct gtgacctgaa ggagaatcfcg 
gagfctcccag tgagtgaggc ccgagtacta 
ggagacagct cccaggtcac fccaagtcagt 
gafcgattcga agaatttctc catccaagtg 
tactacttga tggacctgte ttactccatg 
ggfcaccaagc tggccaccca gatgcgaaag 
gcatfctgtgg acaagcctgfc gtcaccatac 
aacccctgct atgatatgaa gaccacctgc 
acgctaactg accaggtgac ccgcttcaat 
aaccgagafcg ccccagaggg tggctttgat 
aagattggct ggaggaatga tgcatcecac 
. catatagcat tggacggaag gctggcaggc 
gttggtagtg acaafccatta ctctgcctcc 
atgactgaga agctatcooa gaaaaacatc 
gtcaatotct afccagaacta tagtgagcfcc 
atggattcca gcaatgtcct ocagctcatt 
gtagagctgg aagtgcgtga cctccctgaa 
ctcaacaatg aggtcatccc tggcctcaag 
gtgagcttca gcattgaggc caaggtgcga 
aocataaagc ccgtgggctt caaggacago 
tgtgcetgcc aggcccaagc tgaacctaat 
tttgagtgtg gggfeatgccg ttgtgggcct 
gaggaggact atcgcccfctc ccagcaggac 
tgcagccagc ggggcgagtg cctctgtggt 
aagatcacgg gcaagtactg cgagtgtgac 
atgtgctcag gccafcggcca gtgcagctgt 
ggctaqtact gcaactgtac oaogcgtact 
tgcagcggcc goggcaagtg tgaatgfcggc 
ggggacaccfc gtgagaagtg ccccacctgc 
StSffagtgta agaagtttga ccgggagccc 
tgccgtgacg agattgagtc agtgaaagag 
tgfcacctata agaatgagga tgacfcgtgtc 
ggaaagtcca tcctgtatgt ggtagaagag 
gtggtcctgc tctcagtgat gggggccatt 
tggaaactcc tcatcaccat ccacgaccga 
gccagagcaa aafcgggacac agccaacaac 
accaatatca cgtaccgggg cacttaa 



<210> 12 

<211> 3147 

<212> DNA 

<213> Homo aapiena 



t99Scgactg tgctggcgct gggggcgctg SO 
tgtaccacgc gaggtgtgag ctcatgccag 120 
tggtgctctg atgaggccct gcctctgggc 180 
ctgaaggata actgtgcccc agaatccatc 240 
gaggacaggc ccctcagcga caagggcfcct 300 
ccccagagga ttgcactccg gctecggcca 360 
cggcaggtgg aggattaccc tgtggacatc 420 
aaggatgatc tgtggagcat ccagaacctg 480 
cteaccagta acctgcggat tggcttcggg 540 
atgtatatct occcaccaga ggccctcgaa 600 
ttgcccatgt ttggctacaa acacgtgctg 660 
gaggaagtga agaagcagag tgtgtcacgg 720 
gccatcatgc aggctacagt ctgbgatgaa 7 B0 
fctgctggtgt ttaccactga tgccaagact 840 
attgtccagc ctaatgacgg gcagtgtcat 900 
acfcaceatgg attatccctc tttggggctg 960 
aatttgatct ttgcagtgac tgaaaatgta 1020 
atcccaggga ccacagttgg ggtfcctgtco 1080 
gttgatgctt atgggaaaat ccgfctctaaa 1140 
gagttgtctc tatccttcaa tgccacctgc 1200 
tcttgtatgg gactcaagat tggagacacg 1260 
ggctgtcccc aggagaagga gaagtccttt 1320 
ctgatcgtcc aggtcacctt tgattgtgac 1380 
agccatcgdt gcaacaatgg caatgggacc 1440 
ggctggctgg gatcccagtg tgagtgctca 1500 
gaatgcagcc cccgggaggg tcagcccgtc 1560 
caatgtgtct gccacagcag tgactfctggc 1620 
gacttctcet gtgtccgcta caagggggag 1680 
ggggactgcc tgtgtgactc cgactggaco 1740 
gacacctgca tgtceagcaa tgggctgctg 1BDG 
agctgtgtct gtatccagco gggctccfcat i860 
ccagatgcct gcacctttaa gaaagaafcgt 1920 
tacatgaccg aaaatacctg caaccgttac 19B0 
cttaaggaca ctggcaagga tgcagtgaafc 2040 
gtcagattcc agtactatga agafctctagt 2100 
ccagagtgtc ccaagggcoc tgacatcctg 2160 
ctgctcattg gccttgccgc cctgctcatc 2220 
aaagaattcg ctaaatttga ggaagaacgc 2280 
ccactgtata aagaggccac gtctaccttc 2340 
2367 



<30Q> 

<302> alpha v intergrin 
<310> NM0022210 



-c400» 12 

atggcttttc cgccgcggcg ■ acggctgcgc 
tcgggactcc tgctacctct gtgccgcgcc 
tactctggco ccgagggaag tfcacfctcggc 
tcttcccgga tgtttcttcC cgtgggagcfc 
gtggaaggag ggcaggtcct caaatgfcgac 
gaafcttgatg caacaggcaa tagagattat 
catcagtggt fctggagcatc tgtgaggtcg 
ttgtaccatt ggagaactga gatgaaacag 
caagatggaa caaagactgt tgagtatgct 
ggacagggat tttgtoaagg aggattcagc 
cttggtggcc ctggtagctt ttattggcaa 
atcgtatcta aatacgacca caatgtttac 
cggactgcac aagctatttt tgatgacagc 
fctcaatggtg atggcataga tgactttgtt 
ggaatggttt atatttatga tgggaagaac 
cagatggctg catatttcgg attttctgta 
gcagatgtgt ttattggagc acctctcttc 
gaggtggggc aggtctcagt gtctctacag 
ctgaatggat ttgaggtctt tgcacggttt 
gaccaggatg gtttcaatga tattgcaatt 
ggaattgttt atafccfctcaa tggaagafca 
cttgaagggc agtgggctgc tcgaagcatg 
gccacagata tagacaaaaa tggatatcca 
cgagctatct tatacagggc cagaccagtfc 
cctagcattt taaatcaaga caataaaacc 
tcccgtttta atgfctaggtt ctgcttaaag 
cttaatttcc aggtggaact tcttttggat 
gcactgtttc tctacagcag gtccocaagt 
ggactgatgc agtgtgagga attgatageg 
aaacfccacfcc caattactat ttttatggaa 
acaacaggct tgcaacccat fccttaaccag 
cacattcfcac ttgactgtgg tgaagacaat 
gatagtgatc aaaagaagat ctatattggg 
gctcagaatc aaggagaagg tgccfcacgaa 
gctgatttca tcggggttgt ccgaaacaat 
aagacagaaa accaaactcg ccaggtggta 
acfccaactct tagctggtct tcgtttcagt 
gtgaaatttg acttacaaat ccaaagctca 
totcacaaag tfcgatctfcgc tgttttagcfc 
gatcafcafcct ttcttccgat tccaaaccgg 
gatgttgggc cagttgttca gcacatcfcafc 
agcaaggcaa tgctccatct toagtggcct 
atccttcate atgatatfcga tggaccaatg 
ttgagaatta agatctcatc tfctgcaaaca 
ggtgagcggg accatctcat cactaagcgg 
actttgggtt gtggagttgc fccagtgettg 
agaggaaaga gtgcaatctt gtacgtaaag 
aaagaaaatc agaatcattc ctattctctg 
tttccttata agaatcttcc aattgaggat 
gtcacctggg gcattcagcc agcgcccatg 
gttctagcag gattgttgct actggctgtt 



ctcggtcccc gcggcctccc gotfccttcto 60 
ttcaacctag acgtggacag tcctgccgag 120 
tfccgccgtgg atttcttcgt gcccagcgcg 180 
cccaaagcaa acaccaccca gcctgggafct 240 
tggtcttcta cccgccggtg ccagccaatt 300 
gccaaggatg atccattgga atttaagtoc 360 
aaacaggata aaattttggc cfcgtgcccca 420 
gagcgagagc ctgttggaac atgctttctt 4 B0 
ccatgfcagat cacaagatat tgatgctgat 540 
attgatttta ctaaagctga cagagtaott 600 
ggtcagctta tttcggatca agtggcagaa 660 
agcatcaagt ataataacca afctagcaact 720 
tatttgggtt attctgtggc tgtcggagat 780 
tcaggagttc caagagcagc aaggactttg 840 
atgtoctcct tatacaattt tactggcgag 900 
gctgccactg acattaafcgg agatgattat 960 
atggatcgtg gctctgatgg caaactccaa 1020 
agagcttcag gagacttcca gacgacaaag 1080 
ggcagtgcca tagctccttt gggagatctg 1140 
gctgctccat atgggggtga agataaaaaa 1200 
acaggcttga acgcagfcccc atctcaaatc 1260 
ccaccaagct ttggctattc aatgaaagga 1320 
gacttaafctg taggagcttt tggtgtagat 1380 
atcactgtaa atgctggtct tgaagtgtao 1440 
tgctcactgc ctggaacagc tctcaaagtt: 1500 
gcagatggca aaggagtact tcccaggaaa 1560 
aaactcaage aaaagggagc aattcgacga 1S20 
cactccaaga acatgactat ttcaaggggg 16B0 
tatctgcggg atgaatctga atttagagac 1740 
tatcggttgg attatagaac agctgctgat 1800 
ttcacgcctg ctaacatfcag tcgacaggct 1B60 
gtctgtaaac ccaagctgga agtttctgta 1920 
gatgacaaco ctctgacatt gattgttaag 1980 
gctgagctca ecgtttccat tccactgcag 2040 
gaagccttag caagactttc otgtgcattt 2100 
tgtgaccttg gaaacccaat gaaggctgga 2160 
gtgcaccagc agtcagagat ggatacttct 2220 
aatctatttg acaaagtaag cccagtfegta 2280 
gcagttgaga taagaggagt ctcgagtcct 2340 
gagcacaagg agaaccctga gaotgaagaa 2400 
gagctgagaa acaatggtcc aagtteattc 2460 
tacaaatata ataataacac tctgttgtat 2520 
aacfcgcactt cagatatgga gatcaaccct 25B0 
actgaaaaga atgacacggt tgccgggcaa 2640 
gatcttgccc teagtgaagg agatattcac 2700 
aagattgtct gecaagttgg gagafctagac 2760 
ccattactgt ggactgagac ttttatgaafc 2820 
aagtcgtctg cttcatttaa tgtcatagag 2880 
atcaccaact ccacattggt taccactaat 2940 
cctgtgcctg tgtgggtgat cattttagca 3000 
ttggtatfctg taatgtacag gatgggcttt 3060 
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tfctaaacggg tccggccacc tcaagaagaa eaagaaaggg agcagcttca acctcatgaa 3120 
aatggtgaag gaaactcaga aacttaa 3147 



<210> 13 

<211> 402 

<ZX2> DNA 

<213> Homo sapiens 

<300> 

<302> CaSm (cancer associated SM-like oncogene) 
<310> AFO0O177 

<400> 13 

atgaactata tgcctggcac cgccagcetc atcgaggaca ttgacaaaaa gcacttggtt 60 

ctgcttcgag atggaaggac acttataggc tttttaagaa gcattgatca afcttgcaaac 120 

ttagtgctac atcagactgt ggagcgtatt catgtgggca aaaaatacgg tgatattcct 1B0 
cgagggafctt ttgtggtcag aggagaaaat gtggtcctac taggagaaat agacttggaa 240 

aaggagagtg acacacccct ccagcaagta tccattgaag aaattctaga agaacaaagg 300 

gtggaacagc agaccaagct ggaagcagag aagttgaaag tgcaggccct gaaggaccga 360 

ggtcfcttcca ttccfccgagc agatacfcctt gatgagtact aa 402 

<210> 14 

<21X> 1S23 

<212> DNA 

<213> Honto sapiens 

<300> 

<3Q2> c-myb 

<310> NM00537S 
<400> 14 

atggcccgaa gaccccggca cagcatatat agcagtgacg aggatgatga ggactttgag 60' 
atgtgfcgacc atgactatga tgggctgctt cccaagtcbg gaaagcgtca cttggggaaa 120 
acaaggtgga cccgggaaga ggatgaaaaa ctgaagaagc tggtggaaca gaatggaaca 180 
gatgactgga aagttatfcgc caattatctc ccgaatcgaa cagatgtgca gtgccagcac 240 
egatggcaga aagtactaaa ccctgagctc atcaagggtc cttggaccaa agaagaagat 300 
cagagagfcga tagagctfcgt acagaaatac ggtccgaaac gttggtctgt tattgccaag 360 
cactfcaaagg ggagaattgg aaaacaatgt agggagaggt ggcataacca cttgaatcca 420 
gaagttaaga aaacctcctg gacagaagag gaagacagaa ttatttacca ggcacacaag 480 
agactgggga acagatgggc agaaatcgca aagctactgc ctggacgaac tgataatgct 540 
atcaagaacc acfcggaattc tacaatgcgt cggaaggfccg aacaggaagg ttatctgcag 600 
gagtcttcaa aagccagcca gccagcagtg gccacaagct tccagaagaa cagtcatfctg 660 
atgggttttg ctcaggctcc gcctacagct eaaetccctg ccactggcca gcccactgtt 720 
aacaacgact attcctatta ccacatttct gaagcacaaa atgtctccag tcatgfctcca 780 
taccctgtag cgttacatgt aaatatagtc aatgtccctc agccagctgc cgcagccatt 840 
cagagacact afcaatgatga agaccctgag aaggaaaagc gaataaagga attagaattg 900 
ctcctaatgt caaccgagaa tgagctaaaa ggacagcagg tgctaccaac acagaaacac 960 
acatgcagct accccgggtg gcacagcacc accattgccg accacaccag acctcatgga 1020 
gacagtgcac ctgtttcctg tctgggagaa caccactcoa ctccatctct gccagcggat 1080 
cctggctccc tacctgaaga aagcgcctcg ccagcaaggt gcatgaccgt ccaccagggc 1140 
accattccgg ataatgttaa gaacctctta gaatbtgcag aaacactcca atttatagat 1200 
tctttcttaa acacttccag taaccatgaa aactcagact tggaaatgcc ttctttaact; 1260 
tccacccccc tcattggtca caaattgact gttacaacac catttcatag agaccagact 1320 
gtgaaaactc aaaaggaaaa tactgtttfct agaaccccag ctatcaaaag gtcaatctta 1380 
gaaagctctc caagaactcc tacaccattc aaacatgcac ttgcagctca agaaattaaa 1440 
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tacggtcccc bgaagatgct acctcagaca 
gfcgatcaaac aggaatetga tgaatctgga 
cccttactga agaaaatcaa acaagaggtg 
ttctgctcac accactggga aggggacagfc 
ccfcgtgcgag atgcaocgaa tattcttaca 
gatgaagaca atgttctcaa agcatttaca 
ttgcagcctt gtagcagfcac ctgggaacct 
acatcttcca gtcaagctcg taaatacgfcg 
tga 



ccctctcatc tagtagaaga fcctgcaggat 1500 
tttgttgcfcg agtttcaaga aaatggaoca 1560 
gaatctccaa ctgataaatc aggaaacttc 1620 
ctgaataccc aacfcgtfccac gcagacctcg 1680 
agctccgttfc taatggcacc agcatcagaa 1740 
gtacctaaaa acaggtccot ggcgagcccc laoo 
gcatcctgtg gaaagatgga ggagcagatg 1860 
aatgcattct cagcccggac gctggtcatg 1320 
1923 



«210> 15 

«:211> 544 

<212> DNA 

<213> Homo sapiens 

<300> 

<302> c-myn 
<310> J00120 



<400> 15 

gacccccgag ctgtgctgct ogoggccgcc 
cbcctgcctc gagaagggca gggcfctctca 
ggatcgcgct gagtataaaa gccggttttc 
cagcgagagg cagagggagc gagcgggcgg 
agctgcgctg cgggcgtoct gggaagggag 
gcecagccct cccgctgatc ccccagccag 
ctfctgcccat agcagcgggc gggcactttg 
gcgactctcc cgacgcgggg aggctattct 
caggacccgc ttctctgaaa ggctctcctt 
gtag 



accgccgggc cccggccgtc cctggctccc 60 
gaggcttggc gggaaaaaga acggagggag 120 
ggggctttat ctaactcgct gfcagtaattc 180 
ccggctaggg fcggaagagcc gggogageag 240 
atccggagcg aatagggggc ttcgcctctg 300 
cggtccgcaa cccttgccgc atocacgaaa 360 
cactggaact taeaacacoc gagcaaggac 420 
gcccatttgg ggacacttco ccgccgctgc 480 
gcagctgctt agacgctgga tttttttcgg 540 
544 



<210> 16 

<211> 61S 

<212> UNA 

<213> Homo sapiens 

<300> 

<302> epar±n-Al 
<310>. JTM0O4428 

<400> 16 

atggagttpc tctgggcccc tctcttgggt 
cacaccgtet tctggaacag ttcaaatccc 
gtgcagctga atgactacgt ggacafccatc 
gacgctgcrca tggagcagta catactgtao 
cagccccagfc ccaaggacca agtccgctgg 
ccggagaagc tgtctgagaa gttccagcgc 
aaagaaggac ac age tact a ctacatctcc 
ttgaggttga aggtgactgt cagtggcaaa 
ccacaggaga agagaottgc agcagatgac 
cacagtgctg ccccacgcct cttcccactt 
ctgetgcaaa ccccgtga 



ctgtgctgca gtctggocgc tgetgatege 60 
aagttccgga atgaggacta caccatacat 120 
tgtccgcact atgaagatca ctctgtggca 180 
ctggtggagc atgaggagta ccagctgtgc 240 
cagtgcaacc ggcccagfcgc caagcatggc 300 
ttcacacctt tcaccctggg caaggagtfcc 360 
aaacccatcc accagcatga agaccgctgc 420 
atoaotcaca gtcctcagge ccatgtcaat 480 
ccagaggtgc gggttctaca tagcateggt 540 
gcctggactg tgctgctccfc tccacttcfcg 600 
618 



<210> 17 



19 



<211> 642 
<212> DNA 
<213> Homo sapiens 



<400> 17 

atggcgcccg cgcagcgccc gctgctcccg ctgctgctcc tgctgttaoc gctgccgocg 60 
ccgcccttcg cgcgcgccga ggacgccgcc ogcgccaact eggaocgcta cgccgfcefcae 120 
tggaaccgca gcaaccccag gtfcccacgca ggcgcggggg acgacggcgg gggctacacg 180 
gtggaggtga gcatcaatga ctacctggac atctaetgcc cgcaotatgg ggcgccgctg 240 
ccgccggccg agcgcatgga gcactacgfcg ctgtacatgg tcaacggcga gggccacgcc 300 
tcctgogacc accgccagcg cggcttcaag cgctgggagt gcaaccggcc cgcggcgcoc 360 
ggggggccgo tcaagtfcctc ggagaagttc cagctcttca cgcccttctc cctgggcttc 420 
gagtfcccggc ccggccacga gtattactae atcfcctgcca cgcctcccaa tgctgtggac 480 
cggccctgcc tgcgactgaa ggtgtacgtg cggccgacca acgagaccct gtacgaggct 540 
cctgagccca tcttcaooag caataactcg tgtagcagcc ogggoggctg ccgcctcttc 600 
ctcagcacca tccccgtgct ctggaccctc ctgggttcct ag 642 

<210> 18 

<2ll> 717 

<212> DNA 

<213> Homo sapiens 

<300> 

<302> ephrin~A3 . 
<310> XM001787 

<400> 18 

atggcggogg ctccgctgct gctgctgctg ctgctcgtgc ccgfcgccgct gctgccgctg 60- 
ctggcccaag ggcccggagg ggcgctggga aaccggcatg cggtgtactg gaacagctcc 120 
aaccagcacc tgcggcgaga gggctacacc gtgcaggtga acgtgaacga cfcatctggat 180 
atttactgcc cgcacfcacaa cagctcgggg gtgggccccg gggcgggacc ggggcccgga 240 
ggcggggcag agoagtacgt gctgtacatg gtgagccgca acggctaccg caccfcgcaac 300 
gccagccagg gcttcaagcg ctgggagfcgc aaccggccgc acgccccgca cagccccatc 360 
aagttctcgg agaagttcca gcgctacagc gccfctctotc tgggctacga gttccaogcc 420 
ggccacgagt actactacat ctccacgccc actcacaacc tgcactggaa gtgtctgagg 480 
atgaaggtgt tcgtctgctg cgccfcccaca fccgcactccg gggagaagcc ggfcccccacC 540 
ctcccccagt taaccatggg ccccaatatg aagatcaacg tgotggaaga ctttgaggga 600 
gagaaccctc aggtgcccaa gcttgagaag agcatcagcg ggaccagccc caaaogggaa 660 
cacctgcccc tggcogtggg catcgccttc fctccfccatga cgttcttggc cfccctag 717 

<210> 19 

<211> 606 

<212> DNA 

<213> Homo sapiens 

<300> 

<302> ephrin-A3 

<310> XM001784 : 
<400> 19 

atgcggctgc tgcccctgct goggactgtc cfcctgggccg cgttcctcgg ctccccfcctg 60 
cgcgggggct ccagcctccg ccacgtagtc tactggaact ccagtaaccc caggttgctt 120 
cgaggagacg ccgtggtgga gctgggcctc aacgattacc tagacafctgt ctgcccccac 180 
tacgaaggcc oagggccccc tgagggcccc gagacgtttg ctttgtacat ggtggactgg 240 
ccaggctatg agtcctgcca ggcagagggc ccccgggcct acaagcgctg ggtgtgctcc 300 



ctgccctttg gccatgttca attctcagag 
ggotttgagt tctfcacctgg agagacttac 
tctggccagt gctfcgaggct ccaggtgtct 
gcccatcctg ttgggagocc tggagagagt 
cccagccccc tctgtctctt gctattacfcg 
ctgtga 



aagattcagc gcttoaoacc cttctcccto 3fi0 
tactacatcfc cggtgcccac tccagagagt 420 
gtcfcgctgca aggagaggaa gtctgagtca 480 
ggcacatcag ggtggcgagg gggggacact 540 
ctgcttctga ttcttcgtet tctgcgaatt 600 
606 



<210> 20 

<211> 687 

<212> Dm 

<213> Homo Bap leas 

<300> 

<3G2> ephrin-A5 
<310> NM001962 



<40O> 20 

atgttgcacg tggagatgtt gacgctggtg 
caggacccgg gctccaaggc cgfccgccgac 
cocagattcc agaggggtga ctaccatatt 
ttctgccctc actatgagga ctccgtccca 
atggtgaact ttgatggcta cagtgcctgc 
gaatgfcaacc ggcctcactc tccaaatgga 
tteaetccct tttctctagg atttgaatto 
tct'gcaatco cagataatgg aagaaggtcc 
acaaatagct gtatgaaaac tataggtgtfc 
gtagaaaatt oattagaaoc agcagatgac 
99cgagaacg cggcacaaac accaaggata 
otcctggcga tgcttttgac attatag 



tttctggtgc tctggatgtg tgtgttcagc 60 
cgctacgctg tctactggaa cagcagcaac 120 
gatgfcctgta tcaatgacta cctggatgtt 180 
gaagataaga ctgagcgcta fcgtccfcctac 240 
gaccacactt ccaaagggtt caagagatgg 300 
•ccgctgaagt tctctgaaaa attccagctc 360 
aggccaggcc gagaatattt ctacatctcc 420 
tgtdtaaagc tcaaagtctt tgtgagacca 4 BO 
catgatcgtg ttttcgatgt taacgacaaa 540 
accgtacatg agtcagccga gccatcccgc 600 
cccagccgcc ttttggcaat cctactgttc 660 
687 



<210> 21; 
<ail> 2955 
<212> DMA 
<213> Homo sapiens 

<40Q> 21 

atggccctgg attatctact actgctcctc 
acgttaatgg acaccagaac ggctactgca 
gggtgggaag aagtcagtgg ceacgatgaa 
tgcaatgtct tcgagcccaa ccagaacaat 
ggggcccatc gcatctacac agagatgcgc 
aatgtcccag gafccctgcaa ggagacefctc 
attgccacca agaagfccagc cttctggtct 
gctgcagatg agagctfcctc ccaggtggac 
gaagfccagga gotttgggcc tcttactcgg 
ggagcctgta tgtctcfctct ttctgtccgt 
caaaatfcttg cagtgtfctcc agagactatg 
gcfccggggca catgcatccc caacgcagag 
aaoggggatg gggaatggat ggfcgccfcatt 
cctgagaaca gcgtggcatg caaggcttgc 
gctgaaggct gctcccactg cccctecaac 
tgcacctgtc ggaccggtta ttaccgagcg 
agcgtcccafc oaggtcccog caatgttatc 
gagtggcaec ctccaaggga gacaggtggg 
aaaaagtgcc gggcagaccg ccggagctgc 



ctggcatccg cagtggctgc gatggaagaa 60 
gagctgggct ggacggcoaa tcctgcgtcc 120 
aacctgaaca ccatccgcac ctaccaggtg 180 
tggctgctca ccaccttcat caaooggcgg 240 
ttcactgtga gagactgcag cagcctccct 300 
aacttgtatt actatgagac tgactctgtc 360 
gaggccccot acctcaaagt agacaccatt 420 
tttgggggaa ggctgatgaa ggfcaaacaca 480 
aatggttttt acctcgcttt tcaggattat 540 
gtcfctcttca aaaagtgtcc cagcafctgtg 600 
acaggggcag agagcacatc tctggtgatt 660 
gaagtggacg tgcccatcaa actctactgc 720 
gggcgatgea cctgcaagcc tggctatgag 780 
cctgcaggga cattcaaggc cagccaggaa 840 
agccgctcco ctgcagaggc gtctcccatc 900 
gactttgacc ctcoagaagt ggcatgcaot 960 
tccatcgtca atgagacgtc catcattctg 1020 
cgggatgatg tgaoctacaa catcafccfcgc 1080 
tcccgctgtg aogacaatgt ggagtttgtg 1140 
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cccaggcagc tgggcctgac ggagtgccgc gtctccatca goagcctgtg ggccoacaco 1200 
ccctacaoct ttgacatcca ggccatcaat ggagtctcca gcaagagtcc ctecccccca 1260 
cagcacgtct ctgtcaacat caccacaaac caagccgccc cctccaccgt tcccatcatg 1320 
caccaagtca gtgccactat gaggagcatc accttgtcat ggccaeagcc ggagcagccc 1380 
aatggcatca tcctggacta tgagatccgg tactafcgaga aggaacacaa tgagttcaac 1440 
tcctccatgg ccaggagtca gaccaacaca gcaaggattg atgggctgcg gcctggoatg 1500 
gtatatgtgg tacaggtgcg tgcccgoact gttgctggct acggcaagtt cagtggcaag 1560 
afcgtgcttcc agactctgac tgacgatgat tacaagtcag agctgaggga gcagctgccc 1620 
ctgattgctg gctcggcagc ggccggggtc gtgttcgttg tgtccttggt ggecatctct 1680 
afccgtcfcgta gcaggaaacg ggcttatagc aaagaggcfcg tgtacagcga taagctccag 1740 
cattaeagca caggccgagg ctccccaggg atgaagatct acattgaccc cttcaettat 1300 
gaggatccca acgaagctgt ccgggagttfc gccaaggaga ttgatgfcatc ttttgtgaaa 1860 
attgaagagg tcatcggagc aggggagfctt ggagaagtgt aqaaggggcg tttgaaactg 1920 
ccaggcaaga gggaaatcta cgtggccatc aagaccctga aggcagggta ctcggagaag 1980 
oagcgtcggg actttctgag tgaggcgagc atcatgggcc agttcgacca tccfcaacatc 2040 
attcgcctgg agggtgtggt caccaagagfc cggccfcgtca fcgatcatcac agagttcatg 2100 
gagaatggtg cattggattc tttoctcagg caaaatgacg ggcagfctcac cgtgatccag 2160 
cttgtgggta tgctcagggg oatcgctgct ggcatgaagt acctggctga gatgaattat 2220 
gtgcatcggg acctggctgc taggaacatt ctggtcaaca gtaacctggfc gtgcaaggtg 2280 
tcogactttg gcctctcccg ctacctccag gatgacacct cagatcccac ctacaccagc 2340 
tccttgggag ggaagatccc tgtgagatgg acagctcoag aggccatcgc ctaccgcaag 2400 
ttcacttcag ccagcgacgt ttggagctat gggatcgtca tgtgggaagt catgtcattt 2460 
ggagagagac cctattggga tatgtccaac caagatgtca tcaatgccat cgagcaggac 2520 
fcaccggctgc ccccacccat ggactgtcca gctgcfccfcac accagctcat gctggaotgt 2580 
tggcagaagg accggaacag ccggccccgg tttgcggaga ttgtcaacac cctagataag 2640 
atgatccgga acccggcaag tctcaagact gtggcaacoa tcaccgccgt gccttcccag 2700 
cccctgctcg accgctccat cccagaottc acggccttta ccaccgtgga tgacfcggctc 2760 
agcgccatca aaatggtcca gfcacagggac agcttcctca ctgctggctt cacctccctc 2820 
cagctggtca cccagatgac atcagaagac etcctgagaa taggcatcac cttggcaggc 2880 
catcagaaga agatcctgaa cagcattcat tctatgaggg tccagataag tcagtcacca 2940 
acggcaatgg catga " 2955 



<210> 22 

<211> 3168 

<212> DKA 

<213> Homo sapiens 

<40Q> 22 

atggctctgc ggaggctggg ggccgcgctg ctgctgcfcgc cgctgctcgc cgccgtggaa SO 
gaaacgctaa tggactccac tacagcgact gctgagcfcgg gctggatggt gcatcctcca 120 
tcagggtggg aagaggtgag tggctacgat gagaacatga acacgatccg cacgtaccag 180 
gtgtgcaacg fcgfcttgagfcc aagccagaac aactggctac ggaccaagtt tatccggcgc 240 
cgtggcgccc accgcatcca cgtggagatg aagtfcttcgg tgcgtgactg cagcagcatc 300 
cccagcgtgc ctggctcctg caaggagacq ttcaacctot attactatga ggctgacttt 360 
gactcggcca ccaagacctt ccccaactgg atggagaatc oatgggtgaa ggtggatacc 420 
attgcagccg acgagagctt ctcccaggtg gacctgggtg gccgcgtcat gaaaatcaac 480 
aocgaggtgc ggagcfctcgg acctgtgtcc cgcagcggct tctacctggc cttccaggac 540 
tatggcggct gcatgtccct catcgccgtg cgtgtctcct accgoaagtg cccccgoatc 600 
atccagaatg gcgccatctt coaggaaacc ctgtcggggg ctgagagcac atcgctggtg 660 
gctgcccggg gcagctgcat cgccaatgcg gaagaggtgg atgtacccat caagctcfcao 720 
tgtaacgggg acggcgagfcg gctggtgcco atcgggcgct gcatgtgcaa agcaggcttc 7B0 
gaggccgttg agaafcggcac cgtctgccga ggttgtccat ctgggacttt oaaggccaac 840 
caaggggatg aggcctgtac ccactgtccc atcaacagcc ggaccacttc tgaaggggcc 900 
accaactgfcg tctgccgcaa tggctactac agageagacc tggaccccct ggacatgccc 960 . 
tgcacaacca tcccctccgc gccccaggcfc gfcgatttcca gtgtcaatga gacetccctc 1020 
atgctggagt ggacccctcc ccgcgactcc ggaggccgag aggacctcgt ctacaacatc 1080 
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atctgcaaga gctgtggctc gggccggggt gcctgcaccc gctgcgggga caatgtacag 1140 
taegcaccac gcoagctagg cctgaccgag ocacgcattt acatcagtga cctgctggcc 1200 
cacacccagt acaecttcga gatccaggct gtgaacggcg ttactgacca gagccccttc 1260 
tcgcctcagt tcgcctctgt gaacatcacc accaaccagg cagctccatc ggcagtgtoc 1320 
atcatgcatc aggtgagccg caccgtggac agcattaccc tgtcgtggtc ccagccagac 13B0 
cagcccaatg gcgtgatcct ggacfcatgag cfcgcagtact atgagaagga gctcagtgag 1440 
tacaacgcca cagccataaa aagccccacc aacacggtca ccgtgcaggg cctcaaagcc 1500 
ggcgccatcfc atgfccfctcca ggtgcgggca cgcaccgtgg caggctacgg gcgctacagc 1560 
ggcaagatgt acttccagac catgacagaa gccgagtacc agacaagcat ccaggagaag 1620 
ttgccactca toatcggctc ctcggccgct ggcctggtct tcctcattgc tgtggttgtc 1680 
atcgcoatcg egtgtaacag acgggggfctt gagcgtgcfcg actcggagta eacggacaag 1740 
ctgcaacact acaccagtgg ccacatgacc ccaggcatga agatctaeat cgatcctttc 1800 
acctacgagg accccaacga ggcagtgcgg gagtttgcca aggaaattga catctcctgt i860 
gtcaaaattg agcaggtgat cggagcaggg gagtttggcg aggtctgcag tggccacctg 1520 
aagctgcqag gcaagagaga gatctttgtg gccateaaga cgctcaagtc gggctacacg 1980 
gagaagcagc gccgggactt cctgagcgaa gcctccatca tgggccagtt cgaccatccc 2040 
aacgtcatcc acctggaggg tgtcgtgacc aagagcacac ctgtgatgat catcaccgag 2100 
ttcatggaga atggcfcccct ggactccttt ctccggeaaa acgatgggca gttcacagtc 2160 
atccagctgg tgggcatgct tcggggcatc gcagcfcggca tgaagtacct ggoagacatg 2220 
aactatgttc accgtgacct ggctgcccgc aacatcctcg tcaacagcaa ccfeggtcfcgc 2230 
aaggtgtogg actttgggct ctoacgcttt ctagaggacg atacctcaga ccccacctac 2340 
accagtgccc tgggcggaaa gatceccatc cgctggacag ccccggaagc eatccagtac 2400 
cggaagttca cctcggccag tgatgtgtgg agctacggea ttgtcatgtg ggaggtgatg 2460 
tcctatgggg agcggcccta ctgggacatg accaaccagg atgtaatcaa tgccattgag 2520 
caggactafcc ggctgccacc gcccatggac tgcccgagcg ccctgcacca actcafcgctg 2580 
gactgttggc agaaggaccg caaccaccgg cccaagttcg gccaaattgt caacacgcta 2640 
gacaagatga tccgcaafccc caacagcctc aaagccatgg cgcccctctc ctctggcatc 2700 
aacctgccgc tgcfcggaccg cacgatcccc gactacacca gctttaacac ggtggacgag 2760 
tggctggagg' ccatcaagat ggggcagtac aaggagagct tcgccaatgc cggcttcacc 2820 
tcctttgacg tcgtgtctca gatgatgatg gaggacattc tccgggttgg ggtcactttg 2880 
gctggccacc agaaaaaaat cctgaacagt atccaggtga tgcgggcgca gatgaaccag 2940 
attcagtctg tggagggcca gccactcgcc aggaggccac gggccacggg aagaaccaag 3000 
cggtgccagc cacgagacgt caccaagaaa acatgcaact caaacgacgg aaaaaaaaag 3060 
ggaatgggaa aaaagaaaac agatcctggg agggggcggg aaatacaagg aatatttttt 3120 
aaagaggatt ctcataagga aagcaatgac tgttcttgcg ggggataa 3168 



<210> 23 

<211> 2997 

<212> UNA 

<213> Homo sapiens 

<400> 23 

atggccagag cccgcccgcc gccgccgccg ecgccgccgc cggggcfctct gccgctgctc 60 
cctccgctgc tgctgctgcc gctgctgctg ctgcccgccg gctgccgggc gcbggaagag 120 
accctcatgg acacaaaatg ggtaacatct gagttggcgt ggacatctca tccagaaagt ibo 
Sggtgggaag aggtgagfcgg ctacgatgag gccatgaatc ccatccgcac ataccaggtg 240 
fcgtaatgtgc gcgagecaag ccagaacaac tggcttcgca cggggttcat ctggcggcgg 300 
gatgtgcagc gggtccacgt ggagctcaag ttcactgtgc gtgactgcaa cagcafccccc 360 
aacatccccg gctcctgcaa ggagaccttc aacctcttcfc actacgaggc tgacagcgat 420 
gtggcctcag cctceteccc cttccggatg gagaacccct acgbgaaagt ggacaccatt 480 
gcacccgatg agagcttctc gcggctggat gccggccgtg tcaacaccaa ggtgcgcagc 540 
tttgggccac fctfcccaaggc tggcttctac ctggccttcc aggaccaggg cgcctgcatg 600 
tcgctcatct ccgtgcgcgc cttctacaag aagtgtgcat ccaccaccgc aggcttcgca 660 
ctcttccccg agaccctcac tggggcggag cccacctcgc tggtcattgc tccfcggcacc 720 
tgcatcccta acgccgtgga ggtgtcggtg ccacteaagc tctactgcaa cggcgatggg 780 
gagtggafcgg fcgcctgtggg tgcctgcacc tgtgccaccg gccatgagcc agctgccaag 840 
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gagbeccagt gccgeccctg bcccccbggg agcbacaagg cgaagcaggg agaggggccc 900 
tgcctcccab gtccccccaa cagccgtacc acctccccag ccgccagcat cfcgcaccbgo 960 
cacaabaacb tctaccgtgc agactcggac bcbgcggaca gtgccbgbac caccgtgcca 1020 
tctcoacccc gaggtgtgat ctocaatgtg aatgaaacct cactgabcct cgagtggagt 1080 
gagccccggg acctgggtgt ccgggabgac ctcctgtaca atgtcatctg caagaagbgc 1140 
catggggctg gaggggccbc agcctgctca cgotgtgatg acaacgtgga gtbbgtgccb 1200 
cggcagctgg gccbgbcgga gooccgggtc cacaccagcc atctgctggc coacacgcgc 1260 
tacacctttg aggtgcaggc ggtcaacggt gtctcgggea agagocctct gocgectcgt 1320 
tatgcggccg bgaatatcac oacaaaecag gctgccccgt cbgaagbgcc cacactacgc 1380 
ctgcacagca gctcaggcag cagcctcacc ctatcctggg cacccccaga gcggcccaac 1440 
ggagtcatcc tggacbacga gatgaagtac tbtgagaaga gcgagggcat cgcctccaca 1500 
gtgaccagcc agatgaactc cgtgcagctg gacgggcttc ggcctgacgc ccgctatgtg 1560 
gtccaggtcc gbgcccgcac agtagctggc batgggcagb acagccgcco tgccgagttt 1620 
gagaccacaa gtgagagagg otctggggcc cagcagctcc aggagcagct tcccctcatc 1660 
gtgggctccg ctacagctgg gcfctgtottc gtggfcggctg tcgtggtcat cgcbatcgtc 1740 
tgcctcagga agcagcgaca cggcbcbgab tcggagtaca cggagaagct gcagcagbac 1800 
atbgcbccbg gaatgaaggt ttatattgac cctbbfcaccb acgaggaccc taafcgaggcb 1860 
gttcgggagt ttgccaagga gatcgacgtg tcctgcgfcca agatcgagga ggbgabcgga 1920 
gctggggaat ttggggaagt gfcgccgbggb cgactgaaac agcctggcog ccgagaggtg 1380 
tttgtggcca tcaagacgct gaaggtgggc tacaccgaga ggcagcggcg ggacttccta 2040 
agcgaggcct ccatcafcggg tcagtttgat caccecaafca taatccggct cgagggcgtg 2100 
gtcaccaaaa gtcggccagt fcatgatcctc actgagttca tggaaaacfcg cgccctggac 2160 
bcctbccbcc ggcbcaacga tgggeagbbc acggtcatcc agctggtggg catgttgcgg 2220 
ggcattgctg ccggcatgaa gtacctgtcc gagatgaact atgtgcaocg cgacctggct 2280 
gctcgcaaca tccttgtcaa cagcaacctg gtcfcgcaaag tctcagactt tggcctctcc 2340 
cgcttcctgg aggatgaccc cbccgatccfc acctacaoca gttccctggg cgggaagatc '2400 
cccatccgct ggactgccac agaggccata gccbatcgga agttcactfcc tgotagtgat 2460 
gtctggagcfc acggaabtgb catgtgggag gtcatgagct atggagagcg accctactgg 2520 
gacabgagca accaggatgt catcaabgec gtggagcagg attaccggct gccaccaccc 2580 
atggaotgtc ccacagcact gcaccagctc abgcbggaob gctgggtgcg ggaccggaac 2640 
ctcaggccca aattctccca gattgtcaat accctggaca agctcatccg caabgcbgcc 2700 
agcctcaagg tcatbgccag cgctcagtct ggcatgtcac agcecctcct ggaccgcacg 2760 
gtcecagatt acaoaacctt cacgacagbb ggtgattggc tggatgccat caagatgggg 2820 
cggtacaagg agagcbfccgb cagbgcgggg tttgcatctt ttgacctggt ggcccagatg 2880 
acggcagaag acctgctccg tattggggtc accctggccg gccaccagaa gaagatcctg 2340 
agcagtatcc aggacatgcg gctgcagafcg aaccagacgc tgcctgtgoa ggtctga 2997 



<210> 24 

<211> 2964 

<212> DMA. 

<213> Homo sapiens 

<4Q0> 24 

atggagctcc gggbgcbgcb ctgctgggct tcgttggccg cagctttgga agagaccetg 60 
cbgaacacaa aattggaaac tgotgatctg aagfcgggtga cabtcccfcca ggtggacggg 120 
cagtgggagg aactgagcgg ccbggabgag gaacagcaca gcgtgcgcac ctacgaagtg 180 
tgtgaagbgc agcgtgcccc gggccaggcc cactggcttc gcacaggttg ggtcccacgg 240 
cggggcgccg tccacgtgta cgccacgctg cgcttcacca tgctcgagtg cctgtccctg 300 
cctcgggcfcg ggcgctcctg caaggagacc ttcaccgtct tctactatga gagcgatgcg 360 
gacacggcca cggccctcac gcoagcctgg atggagaacc cctaoatcaa ggtggacacg 420 
gtggccgcgg agcatctcac ccggaagcgc cctggggccg aggccaocgg gaaggtgaat 480 
gbcaagacgc tgcgtctggg accgctcagc aaggctggct tctacctggc cttccaggac 540 
cagggtgcct gcatggccct gcbabcccbg cacotcfctct acaaaaagtg cgcccagctg 600 
acbgbgaacc tgactcgatt occggagact gbgcctcggg agctggbtgb gcccgfcggcc 660 
ggtagctgcg tggtggatgc cgtccccgcc octggcccca gccccagcct ctactgccgt 720 
gaggatggcc agtgggccga acagccggtc acgggetgca gctgtgctcc ggggbbcgag 780 
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SaSS gtgccgagcc tgtgcccagg gcaccttcaa gccccfcgtca B40 

ggagaagggt cetgccagcc atgcccagcc aatagccact ctaacaccafc tggatctqcc 900 
gtctgccagt gcogcgtegg ggacttccgg gcacgcacag acccccgggg tgcaccctgc 960 

^ tC " Ct0 * SW9tS gtttoccgca tgaacglc?? ctccotgclc 1020 
ctggaatgga gtgcccccct ggagtctggt ggccgagagg acctcaccta cgccctccgc 10S0 
tgccgggagt gccgacccgg aggctcctgt gcgccctgcg ggggagacct gacttttgac 1140 
cccggccccc gggacctggt ggagccctgg gtggtggttc Kigglfcacg fccggacttc 1200 
acctatacct tfcgaggtcac tgcattgaac ggggtatcct ccttagccal ggglScgtc 1260 
ccatttgagc ctgtcaafcgt caccactgac cgagaggtac ctcctgcagt |tl?gacatc 132? 
cgggtgacgc ggtcctcacc cagcagcttg agcctggcct gggctgttlc Icgggcaccc 1380 
agtggggcgt ggctggacfca cgaggtcaaa tacca?gaga Iggcgccga gS?Sgc lllo 
agcgtgcggt tcctgaagac gfccagaaaac cgggcagagc tgcggiggl? gSgcgggga 1S00 
gccagctacc tggtgcaggt acgggcgcgc tctgaggccg gltlligcc cSSg Usq 
gaacatcaca gccagaccca actggatgag agcgagggct ggcgggagca gctggcccfcg 1S20 
JESS" c 3^tcgt gggtgtggtc ctggtcctgg tlgtSttgt ggtcfcagt? lllo 
StScatS SSTT 9 * aat999a9a 9aagcagaat attcggacaa Sacfgalag lllo 
£S£?£ aC taa ^ tctac atcgacccct tcacfctatga agaccctaat 1800 
f a f?°! g if a Ff 9 ^* 90 aaaa sagatc gatgtctcct acgfccaagat tgaagaggfcgiaeo 
mSSS 9 f 9a9t * t99 c 3 a 99tgtgc cgggggcggc tcaaggcccc agggaagiai 1920 
fSSSSS fcsgcaatcaa gaccctgaag ggtggctaca cggagcggca gSggcgtgai 19B0 
£2225 9 asgcctccat ca t9ggccag ttcgagcacc ccaatatcat ccgcctgfai 2040 
ggcgtggtca ccaacagcat gcccgtcatg attctcacag agttcatgga gaacggcgcc 2100 
^ ct 9^9 ct aaa «=9 a cgga cagttcacag tSatccagct cg?ggcatg lltl 
^SS?S a ^ Cgoc ^999 catgcggtac cttgccgaga- tgagctacgt ccaccgagal 2220 
2fJ£S££ gcaacatcct agtcaacagc aaccfccgtct gcaaagtgtc tgactttggc 2200 
cttbcccgat tcctggagga gaactcttco gafccccacct acacgagctc cctgggagqa 2340 
aagattccca tccgatggac tgccccggag gccattgcct tccgialgtt cacttccgc 2400 
£3£S Cfc 99a9tta ^ 3 S^^Stgatg tgggaggtga tgtcatttgg ggagagglcg 2460 
tgagcaahca ggacgtgatc aatgccattg aacaggacta Scggctgccl 2520 
ccgcccccag actgtcccac ctccctccac cagctcatgc tggactgttg gcagaaagac 2580 
cggaatgccc ggccccgcfct cccccaggtg gtcagcgccc tggacaagat gatcoggLc 2640 
™«™ 9CC C ^ aaaatc a ft ggcccgggag aatggcgggg ccfccacaccc tctcctggac 2700 
cagcggcagc ctcactactc agcttttggc tctgtgggcg agtggcfctcg ggccatcaaa 2760 
SStSK S 9aa9CCC9 tttc 3' a ^ gctggotttg gltSttcg! gctggtcagc 282? 
ItfttT T 9 c ^ a 99 aoct sctccgaatc ggagtcactc tggcgggaca ccagaagaaa 28B0 

ssez ssss c a gr gtcc casgccaagc ° s39aacccc 999? " 9aca ill 

<210> 2S 
<211> 1041 
<212> DMA 
<213> Homo sapiens 

«300> 

<302> ephrin-Bl 
<310> NM004429 

<400>.25 

a Sf"° 93C J^asgeagcg ttggctcggc aagtggcttg tggcgatggt cgtgtgggcg 60 
ctgtgccggc tcgccacacc gctggccaag aacctggagc ccgtatocfcg gagctcccte 120 
aaccccaagt tcctgagtgg gaagggcttg gtgatctatc cgaaaattgg agaoaagctg 180 
S™!!? 9cccccgagc agaagcaggg cggccctatg agtactacaa gctgtacctg 240 
gtgcggcctg agoaggcagc tgcctgtagc acagttctcg accccaacgt gttggtcacc 300 
S^SSSS f a9aS f a " a aata °9 cttt accatcaagt tccaggagtt cagccccaac 360 . 
taoatgggcc tggagttcaa gaagcaccat gattactaca ttaccfccaac atccaatgga 420 
agcctggagg ggctggaaaa ccgggagggc ggtgtgtgcc gcacacgcac catgaagatc 480 



atcafcgaagg ttgggcaaga fccccaatgct gtgacgcocg agcagctgac taccagcagg 540 
cccagcaagg aggcagacaa cactgtcaag atggccacac aggcccotgg tagtcggggc 600 
tccctgggtg actctgatgg caagcatgag actgtgaacc aggaagagaa gagtggccca 660 
ggtgcaagtg ggggeagoag cggggaccct gatggcttct tcaactccaa ggtggcattg 720 
ttcgcggctg tcggtgccgg ttgcgtoatc ttcctgctca tcatcatctt cctgacggto 780 
ctactactga agctacgcaa gcggcaccgc aagcacacac agcagcgggc ggctgcccto 840 
tcgctcagfca coctggccag tcccaagggg ggcagtggca cagcgggcac cgagcccagc 900 
gacatcatca ttcccttacg gactacagag aacaactacfc gcccccacta tgagaaggtg 960 
agtggggact acgggcaccc tgtctaeatc gtccaagaga tgcqgcccca gagcccggcg 1020 
aacatctact acaaggtotg a 1041 

<210> 26 

<2ll> 1002 

<212> DKA 

<213> Homo sapiens 

<300> 

<400> 26 

atggcfcgtga gaagggactc cgtgtggaag -tactgctggg gtgttttgat ggtttbatgc 60 
agaactgcga tttccaaate gatagtttta gagcctatct attggaattc ctcgaactcc 120 
aaatttcfcac ctggacaagg actggtacta tacccacaga taggagacaa attggafcatt 180 
atttgcccca aagfcggactc taaaactgtt ggccagtatg aatattataa agtttatatg 240 
gttgataaag accaagcaga cagatgcact attaagaagg aaaatacccc tctcctcaac 300 
tgfcgccaaac cagaccaaga tatcaaattc accatcasgt ttcaagaact cagccctaac- 360 
ctctggggtc tagaatttca gaagaacaaa gattattaca ttatatctac atcaaatggg 420 
tctttggagg gcctggataa ccaggaggga ggggtgtgcc. agacaagagc catgaagatc 480 
ctcafcgaaag ttggacaaga tgeaagttct gctggatcaa" ccaggaataa agatccaaca 540 
agacgtccag aactagaagc tggtacaaat ggaagaagtt cgacaacaag tccctttgta 600 
aaaccaaatc caggttctag cacagacggc aacagcgccg gacattcggg gaacaacatc 660 
ctcggttccg aagfcggcctt atfctgcaggg atfcgcfctcag gatgcatcat cttcatcgtc 720 
atcatcatca cgctggtggt cctcttgctg aagtaccgga ggagacacag gaagcactcg 780 
ccgcagcaca cgaccacgct gtcgctcagc acacfcggcca cacccaagcg cagcggcaac 840 
aacaacggct cagagcccag tgacattatc atcccgctaa ggactgcgga cagcgtcttc 900 
tgccctcact acgagaaggt cagcggcgac tacgggcacc cggtgtacat cgtccaggag 960 
atgcccccgc agagccoggc gaacatttac tacaaggtot ga 1002 



<2io> 27 

<211> 1023 

<212> DNA 

<213> Homo sapiens 

<400> 27 

atggggcccc ccoattctgg gcoggggggc 
gttttggggc tggtgtcfcgg gctcagccfcg 
aggttccagg cagagggtgg ttatgtgctg 
ctctgccccc gggcccggcc tcctggccct 
ccgtacctgg tagggggtgc tcagggccgg 
cttotcactt gtgatcgccc agacctggat 
agccctaatc tctggggoca cgagttccgc 
tcggatggga cccgggaggg cctggagagc 
atgaaggtgc ttctccgagt gggacaaagt 
gtgtctgaaa tgcccatgga aagagaocga 
gagaacctgc caggcgaccc caccagcaat 
ccccctccoa gcafcgcctgc agtggctggg 



gtgcgagtcg gggccctgct gctgctgggg 60 
gagactgfcct actggaacto ggcgaataag 120 
taccctcaga tcggggaccg gctagacctg 180 
cactectctc ctaattatga gttctacaag 240 
cgctgtgagg caccccctgc cccaaacctc 300 
ctccgcttca ccatcaagtt ccaggagtat 360 
tcgcaccacg atbactacat cattgccaca 420 
ctgoagggag gtgtgtgcct aaccagaggc 480 
ccccgaggag gggctgtccc ccgaaaacct 540 
ggggcagcoc acagcctgga gcctgggaag 600 
gcaaccfcccc ggggtgctga aggccocctg S60 
goagcagggg ggctggcgct gcfccttgctg 720 



2fi 



ggcgtggcag gggctggggg tgccatgtgt tggcggagac ggcgggccaa gccttoggag 7B0 
agtcgccacc ctggtcctgg ctcctfccggg aggggagggt otctgggoct ggggggtgga 840 
ggtgggatgg gacctcggga ggctgagccfc ggggagctag ggatagctct gcggggtggc 900 
ggggctgcag atcccccctt ctgcccccac tatgagaagg tgagtggtga ctatgggcat 960 
cctgtgtata tcgtgcagga tgggcccccc cagagccctc caaacatcta otacaaggta 1020 
tga 1023 



<210> 28 
<211> 3399 

<213> Homo sapiens 

<3O0> - • 

<302> teloreerase reverse transcriptase 
<310> AF01595Q 

<400> 28 

atgccgcgcg ctccccgctg cogagccgtg cgctccctgc tgcgcagcca ctaccgcgag 60 
gfcgctgccgc tggccacgtt cgtgcggcgc ctggggcccc agggctggcg gctggtgcag 120 
cgcggggaoc cggcggcttt ccgcgcgotg gtggcccagt gcctggtgtg cgtgccctgg 180 
gacgcacggc cgccccccgo cgccccctcc ttccgccagg tgtcctgcct gaaggagcfcg 240 
gtggcccgag tgctgcagag getgtgcgag cgcggcgcga agaacgtgct ggccttcggc 300 
ttcgcgctgc tggacggggc ccgcgggggo ccccecgagg ccttcaccac cagcgtgcgc 360 
agctacctgo ccaacacggt gaccgacgca ctgcggggga gcggggcgtg ggggctgctg 420 
ctgcgccgcg tgggcgacga cgtgctggtt cacofcgctgg cacgctgcgc gctctttgtg 480 
ctggtggctc ccagotgcgc ctaccaggtg tgcgggccgc cgctgtacca gctcggcgct 540 
gccactcagg cccggccccc gccacacgct agtggacccc gaaggcgtct gggatgcgaa 600 
<=939cctgga accatagcgfc cagggaggce ggggtccccc tgggcctgcc agecccgggt 660 
gcgaggaggc gcgggggcag tgccagccga agtctgocgt tgcccaagag gcccaggcgt 720 
ggcgctgccc ctgagccgga gcggacgccc gttgggcagg ggtoctgggc ccacccgggc 780 
aggacgcgtg gaccgagtga ccgtggtttc tgtgtggtgt cacctgccag acccgccgaa 840 
gaagccacct ctttggaggg tgcgctctct ggcacgcgcc actcccaccc atccgtgggc 900 
cgccagcacc acgcgggccc cecatccaca tcgcggccac cacgtccctg ggacacgcct 960 
tgtcccacgg tgtacgccga gaccaagcac ttcctctaot cctcaggcga caaggagcag 1020 
ctgcggccct ccttoofcact cagctctctg aggcccagcc tgactggcgc tcggaggcto 1080 
gtggagacca tctttctggg ttccaggccc tggatgccag ggactccocg caggttgcco 1140 
cgcctgcccc agcgctactg gcaaatgcgg cccctgttto tggagctgct tgggaaccac 1200 
gcgcagtgcc cctacggggt gotcctcaag acgcactgcc cgofcgcgagc tgoggtcacc 1260 
ccagcagccg gtgtctgtgc ccgggagaag ccccagggcfc ctgtggcggc ccccgaggag 1320 
gaggacacag acccccgtcg cctggtgcag ctgctccgcc agcacagcag cccotggcag 13B0 
gtgtacggct tcgtgcgggc ctgcctgcgc cggctggtgc cccoaggcct ctggggctcc 1440 
aggcacaacg aacgcogctt cctcaggaac accaagaagt toatctccct ggggaagcat 1500 
gccaagctct cgctgcagga gctgacgtgg aagatgagcg tgcgggactg cgcttggctg 1560 
cgcaggagcc caggggttgg ctgtgttccg gccgcagagc accgtctgcg tgaggagatc 1620 
ctggccaagt tcctgcactg gctgatgagt gtgtacgtcg tegagctget caggtctttc 1680 
ttttatgtca cggagaccac gtttcaaaag aacaggctet ttttctaccg gaagagtgtc 1740 
tggagcaagfc tgcaaagcat tggaatcaga cagcaottga agagggtgca gctgcgggag 1800 
ctgtcggaag cagaggtcag gcagcatcgg gaagcoaggc ccgccctgct gacgtccaga 1860 
ctccgcttca tccccaagcc tgacgggctg cggccgattg tgaacatgga ctaegtcgtg 1920 
ggagccagaa cgttccgcag agaaaagagg gccgagcgtc tcacctcgag ggfcgaaggca 1980 
otgfctcagcg tgctcaacta cgagcgggcg cggcgccccg gcctcctggg cgcctctgtg 2040 
ctgggcctgg acgatatcca cagggcctgg cgcaccttcg tgctgcgtgt gogggcocag 2100 
gacccgccgc cfcgagctgta cttfcgtcaag gtggatgtga cgggcgcgta cgacaccatc 2160 
ccccaggaca ggctcacgga ggtcatcgcc agcatcatca aaccccagaa cacgtactgc 2220 
gtgcgtcggt atgccgtggt ccagaaggcc gcccatgggc acgtccgcaa ggccttcaag 2280 
agccacgtct cfcaccttgac agacctccag ocgtacatgc gacagttcgt ggctcacctg 2340 



27 



caggagacca gcoogctgag ggatgocgto gtcategagc agagotcctc cctgaatgag 2400 
gccagcagtg gcctcttcga ogtcttccta cgcttcatgt gccaccacgc cgtgogcatc 2460 
aggggcaagt cctacgfccca gfcgecagggg atcccgcagg gctccatcct ctccacgctg 2520 
ototgcagcc tgfcgctacgg cgacatggag aacaagctgt ttgoggggat tcggcgggac 2580 
gggctgctcc tgcgtttggt ggatgatttc ttgttggtga cacctcacct cacccacgcg 2640 
aaaaccttcc fccaggaccct ggtccgaggt gtccctgagt atggcfcgcgt ggtgaacttg 2700 
cggaagacag tggtgaactt ccctgtagaa gacgaggccc tgggtggcac ggcttttgtt 2760 
cagatgccgg cccacggcct attcccctgg tgcggcctgc tgctggafcac ccggaccctg 2820 
gaggtgcaga gcgacfcactc cagctatgcc cggacctcca tcagagccag tctcaccfcte 2S80 
aaccgcggct tcaaggcCgg gaggaacatg cgtcgcaaac tctfctggggt cttgcggctg 2940 
aagtgtcaca gcctgtttct ggatttgoag gfcgaacagcc tccagacggt gtgcaccaao 3000 
atctacaaga tcotcctgot gcaggcgtac aggtttcacg catgtgtgct gcagctccca 3060 
tttcatcagc aagtttggaa gaaccccaca tttfctcctgc gcgfccatcte tgacacggcc 3120 
fcccctctgct actccatcct gaaagccaag aacgcaggga tgtcgctggg ggccaagggc 3180 
gcogccggce ctctgccctc cgaggccgtg cagtggctgt gccaccaagc attcctgcto 3240 
aagctgactc gacaccgtgt cacctacgtg ccactcctgg ggtcactcag gacagcccag 3300 
acgcagctga gtcggaagct cccggggaog acgctgactg ccctggaggc cgcagccaac 3360 
ccggcactgc cctcagactt caagaccatc ctggaccga * 3399 



<210> 29 

<211> S67 

<212> Dm 

<213> Homo sapiens 

<3Q0> 

<302> K-raa 
<310> M54966 

<400> 29 

atgactgaat ataaacttgt ggtagttgga gcfctgtggcg taggoaagag tgccttgacg 60 
atacagcfcaa tfccagaatca ttttgtggac gaatatgatc caacaataga ggattcctac 120 
aggaagcaag tagtaattga tggagaaacc tgtctcfctgg atattctcga cacagcaggt 1B0 
caagaggagt acagtgcaat gagggaccag tacatgagga ctggggaggg ctctctttgt 240 
gtafcttgcca fcaaataatac taaatcattt gaagatafctc accattatag agaaoaaatt 300 
aaaagagtta aggactctga agatgtacct atggtcetag taggaaataa atgtgatttg 360 
octtctagaa cagtagacac aaaacaggct caggacttag caagaagtta tggaattcot 420 
tttattgaaa catcagcaaa gacaagacag ggtgttgatg atgccttcta tacattagtt 480 
cgagaaattc gaaaacataa agaaaagatg agoaaagatg gtaaaaagaa gaaaaagaag 540 
tcaaagacaa agtgfcgtaat tatgtaa 567 



<210> 30 
<211> 3840 
<212> DNA 

<213> Homo sapiens 
<300> 

<302> radr-1 
<310> AF016535 

<400> 30 

afcggatcttg aaggggaccg caatggagga gcaaagaaga agaactfcttt taaactgaac 60 

aataaaagtg aaaaagataa gaaggaaaag aaaccaactg tcagtgtatt ttcaatgttt 120 

cgctattcaa attggcttga caagttgtat atggtggtgg gaactttggc tgccafccatc 180 

catggggctg gacttcctct catgatgctg gtgtttggag aaatgacaga tatctttgoa 240 

aatgoaggaa atttagaaga tctgatgtca aacatcacta atagaagtga tatcaatgat 300 
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acagggtfcct tcatgaatct ggaggaagac atgaccaggt atgcctatta ttacagtgga 360 
attggtgctg gggtgotggt tgctgcttac attcaggtfct cattttggtg cctggcagcC 420 
ggaagacaaa fcacacaaaat tagaaaacag ttttfctcatg cfcataafcgcg aeaggagata 480 
ggctggttfcg atgtgcacga tgttggggag ottaacaccc gacttacaga tgatgtctcc 540 
aagattaafcg aaggaattgg tgacaaaatt ggaatgttct ttcagtcaat ggcaacatfct 600 
fctcactgggt ttatagtagg atttacaogt ggtfcggaagc taaccctfcgt gattttggcc 660 
atcagfcectg ttcttggact gfccagctgct gcccgggcaa agatactatc ttcatttact 720 
gataaagaac tcttagcgta tgcaaaagct ggagcagtag ctgaagaggt' cttggcagoa 780 
attagaactg tgattgcatt tggaggacaa aagaaagaac ttgaaaggta caacaaaaat 840 
tfcagaagaag ctaaaagaat tgggataaag aaagctatta cagccaatat ttctataggt 900 
gctgcttt.cc tgotgatcta tgcatcttat gctctggeet tctggtatgg gaccaccttg 960 
gtcctctcag gggaatattc tattggacaa gtactcactg tattttctgt attaatfcggg 1020 
gcttfctagtg ttggacaggc afcctccaagc attgaagcat ttgcaaatgc aagaggagoa 1080 
gcfctatgaaa tettcaagat aattgataat aagccaagfca ttgacagcta ttcgaagagfc 1140 
gggcacaaac cagataatat taagggaaat ttggaattca gaaatgttca cttcagttac 3.200 
ceatctcgaa aagaagfctaa gatcttgaag ggtctgaacc tgaaggfcgca gagtgggcag 1260 
acggtggccc tggfctggaaa cagtggctgt gggaagagca caacagtcca gctgatgcag 1320 
aggctctatg accccacaga ggggatggtc agtgttgatg gacaggatat taggaccata 1380 
aatgtaaggt ttctacggga aatcattggt gtggtgagtc aggaaccfcgt attgtttgcc 1440 
accacgatag cfcgaaaacat tcgctatggc ogtgaaaatg tcaccafcgga tgagattgag 1500 
aaagctgtca aggaagccaa tgcctatgac tttatcatga aactgcctca taaatttgac 1560 
accctggttg gagagagagg ggcccagttg agtggtgggc agaagcagag gatcgccatt 1620 
gcacgtgccc tggttcgcaa ccccaagatc ctcotgctgg atgaggccac gtcagccttg 16B0 
gacacagaaa gcgaagcagt ggttcaggtg gctctggata aggccagaaa aggtcggacc 1740 
aecattgtga tagctcatcg ttfcgtctaca gttcgtaatg ctgacgtcat cgctggtttc 1BD0 
gatgatggag tcattgtgga gaaaggaaat catgatgaac tcatgaaaga gaaaggcatt I860 
tacttcaaac ttgtcacaat gcagacagca ggaaatgaag ttgaattaga aaatgcagct 1920 
gatgaatcca aaagtgaaat fcgatgccfctg gaaatgfcctt oaaatgattc aagatccagfc 198 D 
ctaataagaa aaagatcaac fccgtaggagt gtcc'gtggat cacaagccca agacagaaag 2040 
cttagtacca aagaggctct ggatgaaagt atacctccag tttccttttg gaggattatg 2100 
aagctaaatt taactgaatg gccttatttt gttgttggtg tattttgtgc cattataaat 2160 
ggaggcctgc aaccagcatt tgcaataata ttttcaaaga ttataggggt ttttacaaga 2220 
attgatgatc ctgaaacaaa acgacagaat agtaaottgt tttcactatt gtttctagcc 2280 
cttggaatfca tttcttttat tacatttttc cttcagggtt tcacatttgg caaagctgga 2340 
gagatoctca ccaagcggct ccgatacatg gttttccgat ccatgctcag acaggatgtg 2400 
agttggtttg atgaccotaa aaacaccact ggagcattga ctaccaggct cgccaatgat 2460 
gctgctcaag ttaaaggggc tataggttec aggcttgctg taattaccca gaatatagca 2S20 
aatcttggga caggaataat tatatccttc atctatggtt ggcaactaac actgttactc 2580 
ttagcaattg tacccatcat fcgcaatagca ggagtfcgtfcg aaatgaaaat gttgtctgga 2S40 
caagcactga aagataagaa agaaotagaa ggtgcfcggga agatcgctac fcgaagcaata 2700 
gaaaaottcc gaaccgttgt ttctttgact: caggagcaga agtttgaaca tatgtatgct 2760 
cagagtttgc aggtaccata cagaaacfcct fctgaggaaag cacacatctt tggaattaca 2820 
ttttccttca cccaggcaafc gatgtatttt tcctatgctg gatgtttccg gtttggagcc 2880 
tacttggtgg cacataaact catgagcttt gaggatgttc tgttagtatt ttcagctgtfc 2940 
gtctttggtg ccatggcogt ggggcaagfcc agttcatttg ctcctgacta tgccaaagcc 3000 
aaaatatcag cagcccacat catcatgatc attgaaaaaa cccctttgat tgacagctac 3060 
agcacggaag gcctaatgcc gaaoaoattg gaaggaaatg tcacatttgg tgaagttgta 3120 
ttcaactatc ccacccgacc ggacatccca gtgcttcagg gactgagcct ggaggtgaag 3180 
aagggccaga cgcfcggctct ggtgggcagc agtggctgfcg ggaagagcac agtggtccag 3240 
ctcctggagc ggttctaega ccccttggca gggaaagtgc tgctfcgatgg caaagaaata 3300 
aagcgactga atgttcagfcg gctccgagca cacctgggca tcgtgtccca ggagcccatc 3360 
ctgtttgact gcagcattgc tgagaacatt gcptatggag acaacagccg ggtggtgtca 3420 
caggaagaga ttgfcgagggc agcaaaggag gccaacatac atgccttcat cgagtcacfcg 3480 
cctaataaat atagcaotaa agtaggagac aaaggaactc agctotctgg tggccagaaa 3540 
caacgcattg ccatagctcg tgcccttgtt agacagcctc afcattttgct tttggatgaa 3600 
gccacgtcag ctctggatac agaaagtgaa aaggttgtcc aagaagccct ggacaaagcc 3660 
agagaaggcc gcacctgcat tgtgattgct caccgcctgt ccaccatcca gaatgcagac 3720 



29 



ttaatagtgg tgtttcagaa tggcagagtc aaggagcatg gcacgcatca gcagctgctg 3780 
gcacagaaag gcafcctafctt ttcaatggtc agtgtccagg ctggaacaaa gcgccagtga 3640 



<21Q> 31 
<211> 1318 
<212> DNA 

<213> Homo sapiens 
<300> 

«302> UPAR turokinase-type plasminogen activator receptor) 
<310> XMQ09232 

<400> 31 

atgggtcacc cgccgctgct gccgctgctg ctgctgctcc acacctgcgt cccagcctct 60 
tggggcctgc ggtgcatgca gtgtaagacc aacggggatt gccgtgtgga agagtgcgcc 120 
ctgggacagg acctctgcag gaccacgatc gtgcgcttgt gggaagaagg agaagagctg 180 
gagctggtgg agaaaagctg tacccactca gagaagacca acaggaccct gagctatcgg 240 
actggcttga agatcaccag ccfctaccgag gttgtgtgtg ggttagactt gtgcaaccag 300 
ggcaactctg gecgggctgt cacctattcc cgaagccgtt acctcgaatg catttcetgt 360 
ggcfccatcag acatgagctg tgagaggggc cggcaccaga gcctgcagfcg ccgcagecct 420 
gaagaacagt; gccfcggatgt ggtgacccac fcggatccagg aaggtgaaga agggcgtcca 480 
aaggafcgacc gccaccfcccg tggatgtggc tacottcccg gotgcccggg ctccaatggt 540 
ttccacaaca acgacacctt ccactecctg aaatgctgca acaccaccaa atgcaacgag 600 
ggcooaatcc tggagcttga aaatctgccg cagaatggcc gccagtgtta cagctgoaag 660 
gggaacagca • cccatggatg ctcctctgaa gagactttcc tcattgactg ccgaggcccc 720 
atgaatcaat gtctggtagc caccggcact cacgaaccga aaaaccaaag ctatatggta 780 
agaggctgtg caaccgccfcc aafcgtgccaa catgcccacc tgggtgacgc cttcagcatg B40 
aaccacattg atgtctoctg ctgtactaaa agtggctgCa accacccaga cctggatgtc 900 
eagtaccgca gtggggctgc tcctcagcct ggccctgccc afcetcagcct caccatcacc 960 
ctgctaatga ctgccagact gtggggaggc actctcctct ggacctaaac ctgaaatccc 1020 
cctctcfegcc cfcggctggat ccgggggace cctttgccct tccctcggct cccagcccta 10S0 
cagacttgct gtgtgaccto aggccagtgt gccgaccfcct ctgggcctca gtttfccccag 1140 
cfcatgaaaac agotatctca caaagttgtg tgaagcagaa gagaaaagct ggaggaaggc 1200 
cgtgggccaa tgggagagct cttgttatta ttaatattgt tgccgctgtt gtgttgttgt 1260 
tattaattaa tattcatatt atttatttta taottacata aagattttgt accagtgg 1318 

<210> 32 

<211> 636 

<212» DNA 

<213> Homo sapiens 

<300> 
<302> Sak 
<310> U16B11 

<400> 32_ 

atggcttcgg ggcaaggccc aggtcctccc aggcaggagt gcggagagcc tgccctgccc 60 
tctgctectg aggagcaggt agcccaggac acagaggagg tttcccgcag ctacgttttt 12 o 
taccgccatc agcaggaaca ggaggctgaa ggggtggctg cccctgccga cccagagatg 180 
gtcaccttac ctctgcaacc tagcagcacc atggggcagg tgggacggca gctcgccatc 240 
accggggacg acatcaaccg acgctatgac tcagagttcc agaccatgtt gcagcacctg 300 
cagcccacgg cagagaatgc ctatgagtac ttcaccaaga ttgccaccag cctgtttgag 360 
agtggcatca attggggccg tgtggtggct cttctgggct tcggctaccg tctggcccta 420 . 
cacgtctacc agcatggcct gactggcttc ctaggccagg tgacccgctt cgtggtcgac 480 
ttcatgctgc atcactgcat tgcocggtgg attgcacaga ggggtggctg ggtggcagcc 540 



ctgaacttgg gcaatggtcc catectgaac gtgctggtgg ttctgggtgt ggttctgttg 600 
ggccagtttg tggtacgaag attcttcaaa tcatga 636 



<210> 33 

<2ll> 579 

<212> DNA 

<213> Homo sapiens 

<300> 

<302> Bax alpha 
<310> L22473 

<4G0> 33 

atggacgggt ccggggagca gcccagaggc ggggggccca ccagctctga gcagatcatg SO 
aagacagggg cccttttgct tcagggtttc atccaggate gagcagggcg aatggggggg 120 
gaggcacccg agctggccct ggaoccggtg ectcaggatg cgtccaccaa gaagctgagc 180 
gagtgtctca agcgcatcgg ggacgaactg gacagtaaca tggagctgca gaggatgatt 240 
gccgccgtgg aeacagactc cccccgagag gtctttttcc gagtggcagc tgacatgttt 300 
tctgacggca acttcaactg gggccgggtt gtcgcccttt tctactttgc cagcaaacfcg 360 
gtgctcaagg ccctgtgcac caaggtgccg gaactgatca gaaccatcat gggctggaca 420 
ttggacttcc tccgggagcg gctgttgggc tggatccaag accagggtgg ttgggacggc 480 
ctcctctcct actttgggac gcccacgtgg cagaccgtga ccatctttgt ggcgggagtg 540 
ctcaccgcct cgctcaccat ctggaagaag atgggctga 579 



<210> 34 

<211> 657 

<212> DNA 

<213> Homo sapiens 

<300> 

<302> Bax beta 
<310> L22474' 

<4O0> 34 . . 

atggacgggt ccggggagca gcccagaggc ggggggccca ccagctctga gcagatcatg 60 
aagacagggg cccttttgct tcagggtttc atccaggate gagcagggcg aatggggggg 120 
gaggcacccg agctggccct ggacccggtg ectcaggatg cgtccaccaa gaagctgagc 1B0 
gagtgtctca agcgcatcgg ggacgaactg gacagtaaca tggagctgca gaggatgatt 240 
gccgccgtgg aeacagactc cccccgagag gtctttttcc gagtggcagc tgacatgttt 300 
tctgacggca acttcaactg gggccgggtt gtcgcccttt tctactttgc cagcaaactg 360 
gtgctcaagg ccctgtgcac caaggtgccg gaactgatca gaaccatcat gggctggaca 420 
ttggacttcc tccgggagcg gctgttgggc tggatccaag accagggtgg ttgggtgaga 480 
ctcctcaagc ctcctcaccc ccaccaccgc gccctcacca cegcccctgc cccaccgtcc 540 
ctgccccccg ccactectct gggaccctgg gccttctgga gcaggtcaca gtggtgccct 600 
ctccccatct tcagatcate agatgtggtc tataatgegt tttccttacg tgtctga 657 



<210> 35 

<2ll> 432 

<212> DNA 

<213> Homo sapiens 

<3O0> 

<302> Bax delta 
<310> U19599 



31 



<4O0> 35 

atggacgggt ccggggagca gcccagaggc 
aagacagggg cccttttgct tcaggggatg 
gaggtctttt tccgagtggc agctgacatg 
gttgtcgccc ttttctactt tgccagcaaa 
ccggaactga tcagaaceat catgggctgg 
ggctggatcc aagaccaggg tggttgggac 
tggcagaecg tgaccatctt tgtggcggga 
aagatgggct ga 



agggggccca ccagctctga gcagatcatg 60 
attgccgccg tggacaoaga ctccccccga 120 
ttttctgacg gcaacttcaa ctggggccgg 180 
ctggtgctca aggccctgtg eaccaaggtg 240 
acattggact tcctccggga gcggctgttg 300 
ggcctcccct cctactttgg gacgccoacg 360 
gtgctcaccg cctcgctcac catctggaag 420 
432 



<210> 36 

<211> 495 

<212> DNA 

<213> Homo sapiens 

<3Q0> 

<302> Bax epsolin 
<310> AF007826 



<4Q0> 36 

atggacgggt ccggggagca gcccagaggc ggggggccca ccagctctga gcagatcatg 60 
aagacagggg cccttttgct tcagggtttc atccaggatc gagcagggcg aatggggggg 120 
gaggcacccg agctggccct ggacccggtg cctcaggatg cgtccaccaa gaagctgagc 180 
gagtgtctca agcgcatcgg ggacgaactg gacagtaaca tggagctgca gaggatgatt 240 
gccgccgtgg acacagactc cccccgagag gtctttttcc gagtggcagc tgacatgttt 300 
tctgacggca acttcaactg gggccgggtt gtcgcccttt tctactttgc cagcaaactg 360 
gtgctcaagg ctggcgtgaa atggcgtgat ctgggctcac tgcaacctct gcctcctggg 420 
ttcaagcgat tcacctgcct cagcatccca aggagctggg attacaggcc ctgtgcacca 480 
aggtgccgga actga .455 

<210> 37 

<211> 582 

<212> DNA 

«213> Homo sapiens 

<3O0> 

<302> bcl-w 
<310> U59747 

<400> 37 

atggcgaccc cagcctcggc cccagacaca cgggctctgg tggcagactt tgtaggttat 60 
aagctgaggc agaagggtta tgtctgtgga gctggccccg gggagggccc agcagctgac 120 
ccgctgcacc aagccatgcg ggcagctgga gatgagttcg agacccgctt ccggcgcacc 1B0 
ttctctgatc tggcggctca gctgcatgtg accccaggct cagcccagca acgcttcacc 240 
caggtctccg acgaactttt tcaagggggc cccaactggg gccgccttgt agccttcttt 300 
gtctttgggg ctgcactgtg tgctgagagt gtcaacaagg agatggaacc actggtggga 360 
caagtgcagg agtggatggt ggcctacctg gagacgcggc tggctgactg gatccacagc 420 
agtgggggct gggcggagtt cacagctcta tacggggacg gggccctgga ggaggcgcgg 480 
cgtctgcggg aggggaactg ggcatcagtg aggacagtgc tgacgggggc cgtggcactg 540 
ggggccctgg taactgtagg ggcctttttt gctagcaagt ga 582 



<210> 38 
<211> 2481 



<212> HA 

<213> Homo sapiens 



<300> 

<302> HIP- alpha 
<31G> H22431 

<4QQ> 38 

atggagggcg ccggcggcgc gaacgacaag aaaaagataa gttctgaacg fccgaaaagaa GO 
aagtctcgag atgcagccag atctcggcga agtaaagaat ctgaagtttt ttatgagctt 120 
gctcatcagt tgccacttcc acataatgtg agttcgcatc ttgataaggc ctcfcgtgatg 1B0 
aggcttacca fccagctattt gcgtgtgagg aaacttctgg atgctggtga fcttggatatt 240 
gaagatgaca tgaaagcaca gatgaattgc fctttatttga aagccttgga fcggttttgfct 300 
atggttctca cagatgatgg tgacatgatt tacatfctctg ataatgtgaa caaatacatg 360 
ggattaactc agtttgaact aactggacac agtgtgtttg attttactca tccatgtgac 420 
catgaggaaa tgagagaaat gcttacacac agaaatggcc ttgtgaaaaa gggtaaagaa 480 
caaaacacac agcgaagcfcfc ttttctcaga atgaagfcgfca ccctaactag ccgaggaaga 540 
actatgaaca taaagtctgc aacatggaag gtafcfcgcacfc gcacaggcca cattcacgta 600 
tatgatacca acagfcaacca acctcagtgt gggtataaga aaecacctat gacctgcfctg 660 
gtgctgatfct gtgaacocat tcctoaccca tcaaatattg aaattccttt agatagcaag 720 
actttcctca gtcgacaoag cctggatatg aaafctfctcfct attgtgatga aagaattacc ?B0 
gaattgatgg gatatgagcc agaagaactt ttaggccgct caatttatga atattatcat 840 
gcttfcggaet ctgatcatct gaccaaaact catcabgata tgtttactaa aggacaagtc 900 
accaoaggac agtacaggat gcttgccaaa agaggtggat atgtetgggt tgaaactcaa 960 
goaactgtca tatataacac eaagaattct caaccacagt gcattgtatg tgtgaattac 1020 
gttgtgagtg gtattattca gcacgacttg afctttctccc ttcaacaaac agaatgtgtc iobo 
cttaaaocgg ttgaatcttc agatatgaaa atgactcagc tattcaccaa agttgaatca 1140 
gaagatacaa gtagcctctt tgacaaactt aagaaggaac ctgatgcttt aactttgctg 1200 
gcoccagccg ctggagacac aatcatatcfc ttagafctttg gcagcaacga cacagaaact 1260 
gatgacoagc aacttgagga agtaccafcta tataatgafcg taatgctccc ctcacccaac 1320 
gaaaaattac agaatataaa tttggcaatg fcctccattac ccaccgctga aacgccaaag 1380 
ccaottegaa gtagtgctga ccctgcactc aatcaagaag ttgoattaaa attagaacca 1440 
aatccagagt cactggaact ttctfcttacc atgccccaga ttcaggatca gacacctagt 1500 
oottccgatg gaagcactag acaaagfctca cctgagccta atagtcccag tgaafcattgt 1560 
ttttatgtgg afcagtgatat ggfccaatgaa ttcaagfctgg aattggtaga aaaacttttt 1620 
gctgaagaca cagaagcaaa gaacccattt tctaetcagg aoaoagattt agacttggag 1680 
atgtbagctc cctatatccc aatggatgat gacttccagt fcacgttcctt cgatcagttg 1740 
tcaccattag aaagcagttc cgcaagccct gaaagcgcaa gtcctcaaag cacagttaca 1800 
gtattocagc agactcaaat acaagaacct actgctaatg ccaccactac cactgccacc i860 
actgatgaat taaaaacagt gacaaaagac cgtatggaag acattaaaat attgattgca 1920 
totccatctc ctacccacat acataaagaa actactagtg ccacatcatc accatataga I960 
gatactcaaa gtcggacagc ctcaccaaac agagcaggaa aaggagtcat agaacagaca 2040 
gaaaaatctc atccaagaag ccctaacgtg ttatctgtcg ctttgagtca aagaactaoa 2100 
gttcctgagg aagaactaaa fcccaaagata ctagcfcttge agaatgctca gagaaagcga 2160 
aaaatggaac afcgatggttc actttttcaa gcagfcaggaa ttggaacatt attacagcag 2220 
ccagacgatc atgoagctac tacatcactt tcttggaaac gtgtaaaagg afcgcaaatcfc 2280 
agtgaacaga atggaatgga gcaaaagaca attattttaa taccctctga tttagcatgt 2340 
agaetgcfcgg ggcaaccaat ggatgaaagt ggattaccac agctgaccag ttatgattgt 2400 
gaagttaatg ctcctataoa aggcagcaga aacctactgc agggtgaaga attactcaga 2460 
gctttggatc aagtfcasctg a 2481 



<210> 39 

<211> 481 

<212> DNA 

<213> Homo sapiens 



<300> 
<302> ID1 
<310> X7795S 



<400> 33 

atgaaagtcg ccagtggcag caccgccacc 
gccggcaaga cagcgagcgg tgcgggcgag 
gccatctcgc gcfcgccgggg cgccggggcg 
gtaaacgtgc tgetctacga catgaacggc 
accctgcccc agaaccgcaa ggtgagcaag 
atcagggacc ttcagttgga gctgaactcg 
gggetgccgg tccgggotcc gctcagcacc 
gaggcggcat gcgtfccctgc ggacgatcgc 



gccgccgcgg gccccagcfcg cgcgctgaag 60 
gtggtgcgct gtctgtctga gcagagcgtg 120 
cgcctgcctg cccfcgctgga cgagcagcag 180 
fcgfctactcac gcctcaagga gctggtgccc 240 
gtggagattc tccagcacgt catcgactac 300 
gaatccgaag ttgggacccc cgggggccga 360 
ctcaacggcg agatcagcgc cctgacggcc 420 
atcttgtgtc gctgaatggt gaaaaaaaaa 480 

481 



<210> 40 

<211> 110 

<212> USA 

<213> Homo sapiens 

<300> 
<302> ID2B 
<310> M96843 



<400> 40 

tgaaagcctc cagtcccgtg aggtccatta ggaaaaacag cotgttggac caccgcctgg 60 
goatctecca gagcaaaacc ccggtggatg acctgatgag cctgctgtaa no 

<210> 41 

<2U> 486 

<212>.DNA 

<213> Homo aapiens 

<300> 
<302> IB4 
<310> Y07958 



<400> 41 

atgaaggcgg tgagcccggt gcgccccteg 
ggggagetgg cgefcgcgctg cctggccgag 
gcggcggcgg cggcggcggc agcgcgotgt 
gcgctgtgcc tgcagtgcga tatgaacgac 
accatcccgc ccaacaagaa agtcagcaaa 
atcctggacc tgcagctggc gctggagacg 
cccgcgccgc cacaccaccc ggccgggacc 
actgcgctca acaccgaccc ggocggcgcg 
egctga . 



ggccgcaagg cgccgtcggg ctgcggcggc 60 
cacggccaca gcctgggtgg ctccgcagcc 120 
aaggcggccg aggcggoggc cgacgagccg 1B0 
tgcfcatagcc gcctgcggag gctggtgccc 240 
gtggagatcc tgcagcacgt tatcgactac 300 
cacccggccc tgctgaggca gccaccaccg 360 
tgtccagccg cgccgccgcg gaccccgctc 420 
gtgaacaagc agggcgacag cattctgtgc 480 
486 



<210> 42 

<211> 462 

<212> DNA. 

<213> Homo sapiens 



<3Q0> 



34 



<302> IGF1 
<310> NMQ0Q618 



-c40O> 42 

atgggaaaaa tcagcagtct tccaacccaa ttatfctaagt gctgcttttg tgatttcttg 60 
aaggtgaaga tgcacaccat gtcctectcg catctcttct acctggcgot gfcgcctgctc 120 
accttcacca gcfcctgecac ggctggacog gagacgctcfc gcggggctga gctggtggat 180 
gcecttcagt tcgtgtgtgg agacaggggc ttttafcttca aeaagcccac agggfcatggc 240 
tccagcagtc ggagggcgoc tcagacaggc afccgfcggatg agtgctgctt ccggagctgt 300 
gatctaagga ggctggagat gtattgcgca cccctcaagc ctgccaagtc agctcgcfcct 360 
gtccgtgccc agcgccacac cgacatgccc aagacccaga aggaagtaca tttgaagaac 420 
gcaagfcagag ggagtgcagg aaacaagaac tacaggatgt ag 462 

<210> 43 
<211> 591 

<2ia> vm. 

<213> Homo sapiens 
<300> 

<302> FDGFA 
<310> NMQQ260? 

<400> 43 

atgaggacct tggcttgcct gcfcgctccto ggctgcggat acctogccca tgtfcctggcc 60 
gaggaagcog agatcccccg cgaggtgatc gagaggctgg cccgcagtca gatccacagc 120 
atccgggacc fcecagcgact ccfcggagata gacfcccgtag ggagtgagga ttctttggac 180 
acoagcctga gagctcacgg ggtccacgcc actaagcatg tgcccgagaa gcggccoctg 240 
cccatfccgga ggaagagaag catcgaggaa gctgtccccg otgtctgoaa gaocaggacg 300 
gtcatttacg agattcctcg gagtcaggtc gacccoacgt ccgccaactt ccfcgatctgg 360 
coocegtgcg tggaggtgaa acgctgcacc ggctgctgca acacgagcag tgtcaagtgc 420 
cagccctccc gcgtccacca ccgcagcgtc aaggtggcca aggtggaata cgtcaggaag 480 
aagcoaaaat taaaagaagt ccaggfcgagg ttagaggagc afcttggagtg cgcctgcgcg S40 
accacaagcc tgaatcegga ttatcgggaa gaggacacgg atgtgaggtg a S91 

<210> 44 

<2Xl> 528 

<212> DKA 

<213> Homo sapiens 

<300> 

<302> PDQFRA 
<31Q> XM003568 

<400> 44 

atggccaagc ctgaccacgc taccagtgaa gtctacgaga tcatggtgaa atgctggaac 60 . 
agtgagccgg agaagagacc ctccttttao cacctgagtg agattgtgga gaatctgctg 120 
cctggacaafc afcaaaaagag ttatgaaaaa attcacctgg acttcctgaa gagtgaccat 180 
cctgctgtgg caegcafcgcg tgtggactca gaeaatgcat acattggtgt cacctacaaa 240 
aacgaggaag acaagcfcgaa ggactgggag ggtggtctgg atgagcagag actgagcgct 300 
gacagtggct acatcattcc tctgcctgac attgaccctg tcccfcgagga ggaggacctg 360 
ggcaagagga acagacacag ctcgcagacc tctgaagaga gtgccattga gacgggttcc 420 
agcagttcca ccttcatcaa gagagaggac gagaccattg aagacafccga catgatggat 480 
gacatcggca tagactcfctc agacctggtg gaagacagct tcetgtaa 523 . 



35 



<210> 45 

<211> 1311 

<212> DKA 

<213> Homo sapiens 

<300> 

<302> PDQFRB 
<310> XM00379Q 

<400> 45 

atgcggcttc cgggtgcgat gccagctctg gccctcaaag gogagctgct gttgctgtcfc 60 
ctcctgttao ttctggaacc acagatctct cagggcctgg tcgtcacacc cccggggcca 120 
gagcttgfccc tcaatgtctc oagcaccttc gfctctgacct gctcgggttc agctccggtg 180 
gcgtgggaac ggatgtcaca ggagcoccca caggaaatgg ccaaggccca ggafcggcacc 240 
ttctccagcg tgctcacact gaccaacctc actgggctag acacgggaga atacttttgc 300 
acccacaatg actcccgtgg actggagacc gatgagcgga aacggctcta catctttgtg 360 
coagatccca ccgtgggctt cctccctaafc gatgccgagg aactattcat ctttctcacg 420 
gaaataactg agafccaccat tccatgccga gtaacagacc cacagctggt ggtgacactg 480 
cacgagaaga aaggggaogt fcgcactgccfc gtcccotatg atcaccaacg tggcttfctcfc 540 
ggtatctttg aggacagaag ctacatctgc aaaaccacca ttggggacag ggaggtggat 600 
tctgatgcct acfcafcgfccfca cagactccag gtgtcatcca toaacgtctc tgtgaacgca 660 
gtgcagacfcg tggfcccgcca gggtgagaac atcaccctca tgtgcattgt gatcgggaat 720 
gaggtggtca acttcgagtg gacatacccc cgcaaagaaa gtgggcggct ggtggagccg 790 
gtgactgact tcctettgga tatgccttac cacatecgct coatcctgca catccccagt 840 
gccgagtfeag aagactcggg gacctacacc tgcaatgtga , cggagagtgfc gaatgaccat 900 
caggatgaaa aggccatcaa catcaccgtg gttgagagcg gctacgtgcg gctcctggga 960 
gaggtgggca cactacaatt fcgctgagctg catcggagcc ggacactgca ggtagtgttc 1020 
gaggcctacc caocgcccac tgtcctgtgg ttcaaagaca accgcaccct gggcgactcc 1080 
agcgctggcg aaatcgccct gtcoacgcgc aacgtgtcgg agacccggta tgtgtcagag 1140 
ctgacactgg ttcgcgtgaa ggtggcagag gctggccact acaccatgcg ggccttccat 1200 
gaggatgetg aggtccagct ctccttccag ctacagatca afcgtccctgt ccgagtgctg 1260 
gagctaagtg agagccaccc tgacagtggg gaacagacag tccgctgtcg tggccggggc 1320 
acgccccagc cgaacatcat ctggtctgcc tgcagagacc tcaaaaggtg tccacgtgag 13B0 
ctgccgccca cgotgctggg gaacagttcc gaagaggaga gccagctgga gactaacgtg 1440 
acgtactggg aggaggagca ggagtttgag gtggtgagca cactgcgtct gcagcacgtg 1500 
gatcggccac tgtcggtgcg cfcgcacgcfcg cgcaacgcfcg tgggccagga cacgcaggag 1S60 
gtcatcgtgg tgccacactc qttgcccttt aaggtggtgg tgatctoagc catcctggcc 1620 
ctggtggtgc tcaccatcat ctcccttatc atcctcatca tgctttggca gaagaagcca 1680 
cgttacgaga tccgatggaa ggtgattgag tctgtgagct ctgacggcca tgagtacatc 1740 
tacgtggacc ccatgcagct gccctatgac tccacgtggg agotgocgcg ggaccagctt 1BO0 
gtgcfcgggac gcaccctcgg ctctggggcc tttgggcagg tggtggaggc cacggttcat 1860 
ggcctgagcc attttcaagc cccaatgaaa gtggccgtca aaaatgctta a mi 



<210> 46 
<211> 1176 

<212> DHA ... 
<213> Homo aapIenH 

<300> 

<302> TGPbetal 
<310> NH0OOS60 

<400> 46 

atgocgccct ccgggctgcg gctgctgccg ctgctgctac cgctgctgtg gctactggtg 60 
ctgacgoctg gcccgccggc cgcgggacta tccacctgca agactatcga catggagctg 120 
gtgaagcgga agcgcatcga ggccatccgc ggccagatcc tgtccaagct gcggctcgcc 180 



3fi 



agccccacga gccaggggga ggtgccgccc ggcccgctgc ccgaggccgfc gctcgccctg 240 
tacaacagca cccgcgaccg ggtggccggg gagagtgcag aaccggagcc cgagcctgag 300 
gccgactact acgccaagga ggtcacccgc gtgctaatgg tggaaaccca caacgaaatc 360 
tatgacaagt tcaagcagag tacacacagc atatatatgt tctteaacac atcagagctc 420 
cgagaagcgg tacctgaaqc cgtgttgctc tcccgggcag agcfcgcgtct gctgaggagg 480 
ctcaagttaa aagtggagca gcacgtggag cfcgtaccaga aafcacagcaa caafctcctgg 540 
cgatacctca gcaaccggct gctggcaccc agcgactcgc cagagtggtt atcttttgat 600 
gtcacoggag ttgtgcggca gtggttgagc cgtggagggg aaattgaggg ctttogcctt 660 
agcgoccacfc gctcctgtga cagcagggat aacacactgc aagtggacat eaacgggttc 720 
accaccggcc gccgaggtga cctggccacc afctcatggca tgaaccggce tttcctgctt 780 
ctcatggcca ccccgctgga gagggcccag catctgcaaa gctcccggca ccgccgagcc 840 
ctggaoacca actattgctt cagotccacg gagaagaact gctgcgtgcg gcagctgtac 90Q 
attgacttcc gcaaggacct cggcfcggaag tggatccacg agcccaaggg ctaccatgcc 960 
aacttctgcc tcgggccctg cccctacatt tggagcctgg acacgcagfca cagcaaggtc 1020 
ctggcccfcgt acaaccagca taacccgggc goctcggcgg cgccgtgctg cgtgccgcag 10B0 
gcgctggagc cgctgcccat cgtgtaotac gtgggccgca agcccaaggt ggagcagctg 1140 
tccaacatga fccgtgcgctc cfcgcaagtgc agcfcga 1276 

«£210> 47 

<211> 124S 

<212> DMA 

<213> Homo sapiens 

<30Q> 

<3Q2> TOFbeta2 
<310> UM003238 

<400> 47 

atgcaetact gtgtgcfcgag cgcttfctctg atcctgcatc tggtcacggt cgcgctcagc 60 
ctgtctacct gcagcacact cgatatggac cagttcatgc gcaagaggat cgaggcgatc 120 
cgcgggcaga tcctgagcaa gctgaagctc accagtcccc cagaagacta tcctgagecc 180 
gaggaagtcc ccccggaggfc gatttccatc tacaacagca ccagggactt gctccaggag 240 
aaggcgagcc ggagggcggc cgcctgcgag cgcgagagga gcgacgaaga gtactacgcc 300 
aaggaggttt acaaaataga catgccgccc ttcttcccct ccgaaaatgc catcccgccc 360 
acfcttctaca gaccctactt cagaattgtt cgattfcgacg tctcagcaat ggagaagaat 420 
gcttccaatt tggtgaaagc agagttcaga gtctttcgtt tgcagaaccc aaaagccaga 430 
gtgectgaac aacggattga gctatatcag attctcaagt ecaaagatfct aacatctcca 540 
acccagcgct acatcgacag caaagttgtg aaaacaagag cagaaggcga aCggctctcc 600 
ttcgatgfcaa ctgatgctgt tcafcgaatgg cttcaccata aagacaggaa cctgggattt GSo 
aaaataagct tacactgtcc ctgctgcact tttgtaccat ctaataatta catcatccca 720 
aataaaagtg aagaacfcaga agcaagattt gcaggtatfcg atggcacctc cacatatacc 780 
agtggtgatc agaaaactat aaagtccact aggaaaaaaa acagtgggaa gaccccacat 840 
cfccctgctaa tgttattgcc ctccfcacaga cttgagtcac aacagaccaa ccggcggaag 900 
aagcgtgctt tggatgcggc ctattgcttt agaaatgtgc aggataattg ctgcctacgt 960 
ccactttaca ttgatttcaa gagggatcta gggtggaaat ggatacacga acccaaaggg 1020 
tacaatgcca acttctgtgc tggagcatgc ccgtatfctat ggagttcaga cactcagcac 1080 
agcagggtcc tgagcttata taataccata aatccagaag cafcctgcttc tccttgctgc 1140 
gtgtcccaag atttagaacc tctaaccatt ctctactaca ttggcaaaac acccaagatt 1200 
gaacagcttt ctaatatgat tgtaaagtct tgcaaatgca gctaa 1245 



<210> 48 
<2li> 1239 

<2i2> asm 

<213> Homo sapiens 



37 



<300> 

<302> TGFbeta3 
<310> XM007417 



<400> 48 

atgaagatgc acttgcaaag ggctctggtg gtcctggccc tgcfcgaactt tgocacggtc 60 
agcctctctc tgtccacttg caccaccfctg gacttcggcc acatcaagaa gaagagggtg 120 
gaagccatta ggggacagat cttgagcaag ctcaggctca ccagcocccc tgagccaacg 180 
gfcgafcgaccc acgtccccta tcaggtcctg gecctttaca acagcacccg ggagctgctg 240 
gaggagatgc atggggagag ggaggaaggc tgcacccagg aaaacaccga gtcggaatae 300 
tatgccaaag aaatccataa attcgacafcg atccaggggc tggcggagca caacgaactg 360 
gctgtctgcc otaaaggaat tacctccaag gttttccgct tcaatgtgtc ctcagtggag 420 
aaaaatagaa ccaacctafct ccgagcagaa ttccgggtct tgcgggfcgcc caaccccagc 480 
tctaagcgga atgagcagag gatcgagctc ttccagatcc ttcggccaga tgagcacatt 540 
gccaaacagc gctatategg tggcaagaat ctgcccacac ggggcactgc cgagtggctg 600 
tcctttgatg fccactgacac tgtgcgtgag tggctgttga gaagagagfcc caacttaggt 660 
ctagaaatca gcafctcactg tccatgtcac acctttcagc ccaatggaga tafccctggaa 720 
aacattcacg aggtgatgga aatcaaafctc aaaggcgtgg acaatgagga tgaceatggc 780 
cgtggagatc tggggogcct caagaagcag aaggatcacc acaaccctca tcfcaatcctc 840 
atgatgattc ccccacaccg gctcgacaac ccgggccagg ggggtcagag gaagaagcgg 900 
gctttggaca ccaafctactg cttccgcaac ttggaggaga actgctgtgt gcgccccctc 960 
tacattgact tccgacagga tctgggctgg aagtgggtcc atgaacctaa gggctactat 1020 
gccaacfctct gotcaggccc ttgcccatac ctccgcagtg cagacacaac ccacagcacg 1080 
gtgctgggac tgtacaacac tctgaaccct gaagcatctg cctcgccttg ctgcgfcgccc 1140 
caggacctgg agcccctgao catcctgtac tatgttggga ggacccccaa agtggagcag 1200 
ctcfcccaaca tggtggtgaa gtcttgtaaa tgtagctga ~ ~ 1239 



<210> 49 

<211> 1704 

<212> DNA 

<2i3> Homo sapiens 

<30D> 

<302> TGFbetaR2 
<310> XM003094 

<400> 49 

atgggtcggg ggctgctcag gggcctgtgg ccgctgcaca tcgtcctgtg gacgogtatc 60 
gccagcaoga tcccaccgca cgttcagaag tcggttaata acgaoatgat agtcactgac 120 
aacaacggtg cagtcaagtt tccacaactg tgtaaatttt gtgatgtgag attttccacc 1B0 
tgtgacaacc agaaatcctg catgagcaac tgcagcatca cctccatctg tgagaagcca 240 
caggaagtct gtgtggctgfc afcggagaaag aatgacgaga aeataacact agagacagtfc 300 
tgccatgacc ccaagctccc ctaccatgac tttattctgg aagatgctgc ttctccaaag 360 
tgcattatga aggaaaaaaa aaagcctggt gagactttct tcafcgtgttc ctgfcagctct 420 
gatgagtgca atgacaacat catcttctca gaagaafeata acaccagcaa tcctgacttg 480 
fctgctagtca tatttcaagt gacaggcatc agcctcctgc caccactggg agttgccata S40 
tctgtcatca tcatcttcta ctgctaccgc gttaancggc agcagaagct gagttcaacc 600 
tgggaaaccg gcaagacgcg gaagctcatg gagttcagcg agcactgtge catcatcctg 660 
gaagatgaoc gctctgacat cagctccacg tgtgccaaca acatcaacca caacacagag 720 
ctgctgocca ttgagctgga caccctggtg gggaaaggtc gctttgetga ggecfcafcaag 780 
gccaagctga agcagaacac ttcagagcag tttgagacag fcggcagtcaa gatctttccc 840 
tatgaggagt atgcctcttg gaagacagag aaggacafect tctcagacat caatctgaag 900 
catgagaaca tactccagtt cctgacggct gaggagcgga agacggagtt ggggaaacaa 9S0 
tactggctga tcaccgcctt ccacgccaag ggcaacctac aggagtacct gacgcggcat 1020 
gtcatcagct gggaggacct gcgcaagctg ggcagctccc tcgcccgggg gattgctcac 1080 
ctccacagtg atcacactcc atgtgggagg cccaagafcgc ccatcgtgca cagggacctc 1140 



aagagctcca atatcctcgt 
fcccctgcgtc tggaccctac 
actgcaagat acatggetcc 
tccfctcaagc agaccgatgt 
fcgtaatgcag tgggagaagt 
caccccfcgtg tcgaaagcat 
cccagcttct ggctcaacca 
tgggaccacg acccagaggc 
ctggagcatc tggacaggct 
ggctccctaa acactaccaa 



gaagaacgac ctaacctgct gccfcgtgtga ctttgggctt 1200 
tctgfcctgtg gatgaccfcgg ctaacagtgg gcaggfcggga 1260 
agaagtccta gaatccagga tgaatttgga gaatgttgag 1320 
ctacfccoatg gctctggtgc fcctgggaaat gacatctcgc 13 bo 
aaaagattat gagccfcccat fctggttccaa ggtgcgggag 1440 
gaaggaeaac gtgttgagag atcgagggcg accagaaatb 1S00 
ccagggcatc cagatggtgt gtgagacgtt gactgagtgc 1560 
ccgtctcaca gcccagfcgtg tggcagaacg ctfccagtgag 1620 
ctcggggagg agctgotcgg aggagaagat tcctgaagac 16B0 
ata 9 1704 



<210> 50 

<212> 609 

<212> DNA 

<213> Homo sapiens 

<300> 

<302> TGFbeta3 
<310> XM001S24 

<4Q0> 50 

atgtctcatt acaccattat tgagaatatt fcgtcctaaag atgaatctgt gaaattctao 60 
agtcccaaga gagtgcactt tcctatcccg oaagctgaca tggataagaa gcgattcagc 12( 
tttgtcttca agcctgtctt caacacctca ctgctctttc tacagtgtga gctgacgctg ia< 
tgtacgaaga tggagaagca cccccagaag fctgebtaagt gtgtgcctcc tgacgaagcc 24( 
tgcacctcgc fcggacgcctc gataatctgg gccatgatgc agaataagaa gacgttoact 3 0( 
aagcccotfcg ctgtgatcca ccafcgaagca gaatctaaag aaaaaggtcc aagcatgaag 36( 
gaaccaaatc caatttctcc acoaattttc catggtctgg acaccctaac cgtgatgggc 42 ( 
attgcgtttg cagcctttgt gatcggagca ctcctgacgg gggccttgtg gtacatctat 48( 
tctcacacag gggagacagc aggaaggcag caagtcccca cctccccgcc agcctcggaa 54C 
aacagcagtg cfcgcccacag catcggcago acgcagagca cgcettgctc cagoagcagc 60c 



<210> 51 

<311> 3633 

<212> DNA. 

<213> Homo sapiens 



<302> eofr 

<310> KQ0588 
<4QQ> 51 

atgcgaccct ccgggacggc cggggcagcg ctcctggcgc tgctggctgc gctctgcccg 60 
gcgagtcggg cfcctggagga aaagaaagtt tgccaaggca cgagtaacaa gctcacgcag 120 
ttgggcactt ttgaagatca ttttctcagc ctccagagga tgttcaataa ctgtgaggtg 1B0 
gtccttggga atttggaaat tacefcatgfcg cagaggaatt afcgatcttfcc cttcttaaag 240 
accatccagg aggtggctgg ttatgtcctc attgccccca acacagtgga gcgaattcct 300 
fctggaaaacc tgcagatcat cagaggaaat atgtactacg aaaattccta tgccttagca 360 
gtcfctatcta actatgatgc aaataaaacc ggacfcgaagg agctgcccat gagaaattta 420 
caggaaatcc tgcatggcgc ogtgcggttc agcaacaaco ctgccctgtg caacgtggag 480 
agcatccagt ggcgggacat agtcagcagt gactttctca gcaacatgtc gatggacttc 540 
cagaaccacc tgggcagctg ccaaaagtgt gatccaagct gtcccaatgg gagotgcfcgg 600 
ggtgcaggag aggagaactg ccagaaactg accaaaatca tctgtgccca gcagtgctcc 660 
gggcgctgcc gtggcaagtc ccccagtgac tgctgccaca accagtgtgc fcgcaggctge 720 



<300> 



acaggccccc gggagagcga ctgcctggtc tgccgcaaat tccgagacga agccacgtgc 790 
aaggacacct gccccccact catgctctac aaccccacca cgfcaccagat ggatgtgaac 840 
cccgagggca aatacagctt tggfcgccacc Cgcgtgaaga agtgtccccg taattatgtg SOO 
gtgacagatc acggctcgfcg cgtocgagcc tgtggggccg acagctatga gatggaggaa 960 
gacggcgtco gcaagtgtaa gaagtgcgaa gggcottgcc gcaaagtgtg taacggaata 1020 
ggtateggtg aatttaaaga ctcactctcc ataaatgcta cgaatattaa acacttcaaa 1080 
aactgcacct ccafccagtgg cgatctccac atcctgccgg tggcatfctag gggtgactcc 1140 
ttcacacata ctcctcctct ggatccacag gaactggata ttctgaaaac cgtaaaggaa 1200 
atcaoagggt ttttgctgat tcaggcttgg cctgaaaaca ggacggacct ccafcgccttt 1260 
gagaacctag aaatcataeg cggcaggacc aagcaacatg gtcagttttc tcttgcagtc 1320 
gtcagcctga acataaeatc cttgggatta cgctccctca aggagataag tgatggagat 1380 
gtgataattt caggaaacaa aaatttgtgc tatgcaaata caataaactg gaaaaaactg 1440 
tfctgggacct ccggtcagaa aaccaaaatt ataagcaaca gaggtgaaaa cagctgcaag 1500 
gccacaggcc aggtctgcoa tgccttgtgc tcccccgagg gctgctgggg cccggagccc 1560 
agggactgcg tctcttgccg gaafcgtcagc cgaggcaggg aatgcgtgga eaagfcgcaag 1620 
cttcfcggagg gfcgagccaag ggagtttgtg gagaactctg agtgcataca gtgccaecca 1660 
gagtgcefcgc ctcaggccat gaacatcacc tgcacaggac ggggaccaga caactgtatc 1740 
cagtgtgccc actacattga cggcccccac tgcgtcaaga cctgcocggc aggagtcatg 1800 
ggagaaaaca acacccfcggt ctggaagtac gcagacgccg gccafcgtgtg ccacctgtgc 1860 
catccaaact gcacctacgg atgcactggg ccaggtcttg aaggctgtcc aacgaatggg 1920 
cctaagatcc cgfcccafccgc cacfcgggafcg gtgggggccc tgctcttgcfc gctggtggtg 1980 
gccctgggga tcggcctctt catgcgaagg cgccacatcg ttcggaagcg cacgctgcgg 2040 
aggctgctgc aggagaggga gcttgtggag cctcttacac ccagtggaga agctcccaac 2100 
caagctctct tgaggatctt gaaggaaact gaattcaaaa agatcaaagt gctgggctcc 2160 
ggtgcgttcg gcaoggtgfca taagggactc tggatcccag aaggtgagaa agttaaaatt 2220 
cccgtcgcta tcaaggaatt. aagagaagca acatcfcccga aagccaacaa ggaaatcctc 2280 
gatgaagcct acgtgatggc cagcgtggac aacococacg tgtgccgcct gctgggcatc 2340 
tgcctcacct ccaccgtgca actcatcacg cagctcatgc ccttcggctg cctcctggac 2400 
tafcgfcccggg aacacaaaga caatattggc tcccagtacc tgcfccaactg gfcgtgtgcag 2460 
atcgcaaagg gcatgaacta cttggaggac cgtcgcttgg tgoaccgcga cctggcagcc 2520 
aggaacgtac tggtgaaaac accgcagcat gtcaagatca cagattttgg gctggccaaa 2580 
ctgctgggtg cggaagagaa agaataocat gcagaaggag gcaaagtgca tatcaagtgg 2640 
atggcattgg aatcaatttt acacagaatc Catacccacc agagtgatgt ctggagctac 2700 
ggggtgaccg tttgggagtt gatgaccttt ggatccaagc cafcatgacgg aafcccctgcc 2760 
agcgagatct cctccatcct ggagaaagga gaacgcctcc ctcagccacc catatgtacc 2820 
atogatgtct acatgatcat ggtcaagtgc tggatgatag 'acgeagatag tcgcccaaag 2800 
ttccgtgagt tgateatcga attctccaaa atggcccgag acccccagcg ctaccttgtc 2940 
attcaggggg atgaaagaat gcatttgcca agtcctacag aotccaactt ctaccgtgcc 3000 
ctgatggatg aagaagacat ggacgacgfcg gtggatgccg acgagfcacct eatcccacag 3060 
cagggcttct tcagcagccc ctccacgtca cggactcccc tcctgagctc tcfcgagtgca 3120 
accagcaaca attccaccgt ggcttgcatt gatagaaatg ggctgcaaag ctgtcccatc 31B0 
aaggaagaca gcttcttgca gcgatacagc tcagacccca caggogcctt gactgaggac 3240 
agcafcagaeg acaccfctcct cccagtgcct gaatacataa accagtccgt tcccaaaagg 3300 
cccgctggct ctgtgcagaa tcctgtctat cacaatcagc ctctgaaccc cgcgccoagc 3360 
agagacccac actaccagga cccccacago actgcagtgg gcaaccccga gtatcfccaac 3420 
actgtccagc ccaoctgtgt caacagcaca ttcgacagcc ctgcccactg ggcccagaaa 3400 
ggcagccacc aaattagcct ggacaaccct gactaocagc aggacttctt tcccaaggaa 3540 
gccaagccaa atggcatctfc fcaagggctcc acagctgaaa atgcagaata cctaagggtc 3600 
gcgccacaaa gcagtgaatt tattggagca tga 3633 



<210> 52 

<211> 3768 

<212> DNA 

<213> Homo sapiens 

<300> 



40 



<302> ERBB2 
«310> NM004448 

<400> 52 

atggagctgg cggccttgtg ccgcCggggg cecctectcg eccfccttgcc ccccggagcc SO 
gcgagcacce aagtgfcgcac cggcacagac atgaagctgc ggctccctgc cagtcocgag 120 
acccacctgg acatgctccg ecacctcfcac cagggctgcc aggtggtgca gggaaacctg 180 
gaactcacct acctgcccac caafcgccagc cfcgtccfctcc fcgcaggatat ccaggaggtg 240 
cagggctacg tgctcatcgc tcacaaccaa gtgaggcagg tcocactgca gaggctgcgg 300 
attgtgcgag gcacccagct cfcfctgaggac aactatgccc tggccgtgct agacaatgga 360 
gacccgctga acaataccac ccctgtcaca ggggcotocc caggaggccfc gcgggagctg 420 
cagcttcgaa gcctoacaga gatcttgaaa ggaggggtct tgatccagcg gaacccecag 480 
cfcctgctacc aggacacgat tttgfcggaag gacafccttcc acaagaacaa ccagctggct: S40 
cfccacactga tagacaccaa ecgctctcgg gcctgccacc ectgtfcctcc gatgcgtaag 600 
ggctcccgct gctggggaga gagfctctgag gattgtcaga gccfcgacgcg cactgtcfcgt 663 
gccggtggct gtgcccgctg caaggggcca ctgcccactg actgctgcca tgagcagtgt 720 
gctgccggcfc gcacgggccc caagcactct gactgcctgg cctgcctcoa cttcaaccac 780 
agtggcatct gtgagctgca ctgcccagcc ctggtcacct: acaacacaga cacgtttgag S40 
tccatgcoca atccegaggg ccggtataca ttcggcgcca gctgtgfcgac fcgcctgtccc 300 
taoaactacc tttctacgga cgtgggatcc tgcaccctcg totgccccct gcacaaccaa 960 
gaggtgacag cagaggatgg aacacagcgg fcgtgagaagt gcagcaagcc ctgtgcccga 1020 
gtgtgctatg gtctgggcat ggagcacttg cgagaggtga gggcagttac cagtgccaat 1080 
atccaggagt ttgctggctg caagaagafcc ttfcgggagcc tggcabttct gccggagagc 1140 
tttgatgggg acccagccfcc caacactgcc ccgctccago cagagcagcfc ocaagtgttt 1200 
gagactctgg aagagatcac aggttaccta tacafccfccag catggccgga cagcctgcct 1260 
gacctoagcg fccttccagaa cctgcaagta atccggggac gaattctgca caatggcgcc 1320 
tactcgctga ccctgcaagg gctgggcatc agctggctgg ggctgcgctc actgagggaa 13 BO 
ctgggcagtg gactggccct catccaccat aacacccacc tctgcttcgt gcaoacggtg 1440 
ccctgggaco agctcfctteg gaacccgcac caagctctgc tccacactgc caaccggcca 1S00 
gaggacgagfc gtgtgggcga gggccfcggcc tgccacoagc tgtgcgnccg agggcactge 1560 
tggggtcc'ag ggcccaccca gtgtgteaac tgcagccagt tccttcgggg ccaggagtgo 1620 
gtggaggaat gccgagtact gcaggggctc cccagggagt atgtgaatgc caggcactgt 1680 
ttgccgtgcc accctgagtg tcagccccag aatggctcag tgacctgttt tggaccggag 1740 
gctgaccagt gtgtggcctg tgcccactat aaggaccctc ccttctgcgt ggcccgctgc 1800 
cccagcggfcg fcgaaacctga cctctcctac afcgcccatct ggaagtttcc agafcgaggag 1860 
ggcgcatgcc agccttgccc catcaactgc acccactcct gtgtggacct ggatgacaag 1920 
ggcfcgccccg ccgagcagag agccagccct ctgacgtcca tcgtctctgc ggtggttggc 1980 
attctgctgg tcgtggtctt gggggtggtc tttgggatoc tcatcaagcg acggcagcag 2040 
aagatccgga agtacacgat gcggagactg ctgcaggaaa cggagctggt ggagccgctg 2100 
acacctagcg gagegatgcc caaccaggcg cagatgcgga tcctgaaaga gacggagctg 2160 
aggaaggtga aggtgcttgg atctggcgct tttggcacag tctacaaggg catcfcggatc 2220 
cctgatgggg agaatgtgaa aattccagtg gccatcaaag tgttgaggga aaacacatcc 2200 
cccaaagcca acaaagaaat cttagacgaa gcatacgtga tggctggfcgt gggctcccca 2340 
tatgtctccc gccttctggg catctgcctg acatccacgg tgcagctggt gacacagctt 2400 
afcgccefcatg gctgcctctt agaccafcgtc cgggaaaacc gcggacgoot gggctcccag 2460 
gacctgctga actggfcgtat gcagattgcc aaggggatga gctacctgga ggatgtgcgg 2520 
ctcgfcacaca gggacfcfcggc cgcfecggaac gtgctggtca agagtcccaa ccatgtcaaa 2580 
afctacagact tcgggctggc tcggctgctg gacattgacg agacagagta ccatgcagat 2640 
gggggcaagg tgcccatoaa gtggatggcg ctggagtcca ttctccgccg gcggtfccacc 27Q0 
caocagagcg atgtgtggag ttatggtgtg actgtgtggg agctgatgac ttttggggcc 2760 
aaaccttacg atgggatccc agcccgggag atccctgacc tgctggaaaa gggggagcgg 2820 
ctgccccagc cccccatctg caceattgat gtcfcacatga tcatggtcaa atgttggatg 2880 
atfcgactctg aatgtcggcc aagattccgg gagttggtgt ctgaattcto ccgcatggcc 2940 
agggaccccc agcgcttfcgt ggtcatccag aatgaggaot tgggcccagc cagtcocttg 3000 
gacagcacet fcctaccgctc actgctggag gaogatgaca tgggggacct ggtggatgct 3060 
gaggagtatc tggtacccca gcagggcttc fctctgtccag accetgcccc gggcgctggg 3120 
ggcatggtcc accacaggca ccgcagctca tctaccagga gtggcggtgg ggacctgaca 3180 
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ctagggctgg agccctctga agaggaggcc cccaggtctc cactggcaco ctccgaaggg 3240 
gctggctccg atgtatttga tggtgaccfcg ggaatggggg cagocaaggg gctgcaaagc 3300 
ctccccacac atgaccccag ccotetacag cggtacagtg aggaccccac agfcacccctg 3360 
ccctctgaga ctgatggcta cgttgccccc ctgacctgca gcccccagcc fcgaatafcgtg 3420 
aaccagccag atgttcggcc ccagccccct tcgecccgag agggccctct gcctgctgcc 3480 
cgaccfcgctg gtgccactct ggaaagggcc aagactctct ccccagggaa gaatggggtc 3540 
gtcaaagacg ttttfcgcctt tgggggtgcc gfcggagaacc ccgagtactt gacacoccag 3600 
ggaggagctg cccctcagcc ccaccctoct cctgccttca gcccagcctt cgacaacctc 3660 
tattactggg accaggaccc: accagagcgg ggggctccac ccagcacott caaagggaca 3720 
cctacggcag agaacccaga gtacctgggt cfcggacgfcgc cagtgtga. 3768 



<210> S3 

<2ll> 1986 

<212> DNA, 

«213> Homo sapiens 

<300> 

<302> ERBB3 
<310> XM0 06723 

<400> 53 

afcgcacaact tcagtgtttt fctccaatfcCg acaaccattg gaggcagaag cctctacaac 60 
cggggcttct cattgttgat catgaagaac ttgaatgtca catctctggg cttccgatcc 120 
ctgaaggaaa ttagtgctgg gcgtatctat ataagtgcca ataggcagct ctgcfcaccac 180 
cactctttga aetggaecaa ggtgcttcgg gggcctacgg aagagcgact agacatcaag 240 
eataatcggc cgcgcagaga ctgcgtggoa gagggcaaag tgfcgtgacec actgtgctcc 300 
tctgggggat gctggggccc aggccctggt cagtgcttgt cctgtcgaaa ttatagccga 360 
ggaggtgtct gtgtgaocca ctgcaacttt ctgaatgggg agcctcgaga atttgcccat 420 
gaggccgaat gottctcctg ccacccggaa tgccaaccca tggagggcac tgccacatgc 480 
aatggcfccgg gctctgatac fctgtgctcaa tgtgcccatt ttcgagatgg gccccactgt 540 
gtgagcagct gcccccatgg agtcctaggt gccaagggcc caatctacaa gtacccagat 600 
gttcagaatg aatgtcggcc ctgccatgag aactgcaccc aggggtgtaa aggaccagag 660 
ctfccaagact gtttaggaca aacactggtg ctgatcggca aaacccatct gacaatggct 720 
ttgacagtga tagcaggatt ggtagtgatt ttcatgatgc bgggoggcac ttttctctac 780 
tggcgtgggc gccggattfia gaataaaagg gctatgagge gatacttgga acggggtgag 840 
agcatagagc ctctggaccc cagtgagaag gctaacaaag tcttggccag aatottcaaa 300 
gagacagagc taaggaagct taaagtgctt ggctcgggtg tctttggaae tgtgcacaaa 950 
ggagtgtgga tccctgaggg tgaatcaatc aagattccag tctgcattaa agtcattgag 1020 
gacaagagtg gacggcagag fctttcaagct gtgacagatc atatgctggc catfcggcagc 1080 
ctggaccatg cccacattgt aaggctgctg ggactatgcc cagggtcatc tctgcagctt 1140 
gtcactcaat atttgcctct gggttctctg ctggafccatg tgagacaaca ccggggggca 1200 
otggggccac agctgctgct caacfcgggga gtacaaafctg ceaagggaat gtactaccfct 1260 
gaggaacatg gtatggtgca tagaaacctg gctgcccgaa acgtgctact caagtcaccc 1320 
agtcaggttc aggtggcaga fctttggtgtg gctgacctgo tgcctcotga tgafcaagcag 1380 
ctgctataca gtgaggccaa gactccaatt aagtggafcgg cccttgagag tatccacttt 1440 
gggaaataea cacaccagag tgatgfcctgg agctatggtg tgacagtttg ggagttgatg 1500 
accttcgggg cagagcccta tgcagggcta cgattggctg aagtaccaga cctgctagag 1560 
aagggggagc ggttggcaca gccccagatc tgcacaattg atgtctacat ggtgatggtc 1620 
aagtgttgga tgattgatga gaacattcgc ccaaccttta aagaactagc caatgagttc 1680 
accaggatgg cccgagaccc accacggtat ctggtcataa agagagagag tgggcctgga 1740 
atagcccctg ggccagagcc ccatggtctg acaaacaaga agctagagga agtagagctg 1900 
gagccagaac Cagacctaga cctagacttg gaagcagagg aggacaacct ggcaaccacc I860 
acactgggct ccgccctcag cctaccagtt ggaacactta atcggccacg tgggagccag 1920 
agccttttaa gtccatcafcc tggatacatg cccatgaacc agggtaatct tggggttctt 1980 
cctfcag 1986 
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<21Q> 54 

<211> 1437 

<212> DSA. 

<213> Homo sapiens 

<300> 

<302> BRBB4 
<310> XM002260 

<400> 54 

atgatgtacc tggaagaaag acgactcgtt catcgggatt tggcagcccg taatgfcetta 60 
gtgaaatctc caaaooatgt gaaaatcaca gattttgggc tagccagact ctfcggaagga 120 
gatgaaaaag agtacaatgc tgafcggagga aagatgccaa fctaaatggat ggctctggag 1B0 
tgtafcacatt acaggaaatfc cacccatcag agtgacgttt ggagctatgg agttacfcata 240 
tgggaacfcga tgaocttfcgg aggaaaaccc tatgatggaa ttccaacgcg agaaatcoct 300 
gatttatfcag agaaaggaga acgtttgcct cagoctccca tctgcactat tgacgtttac 360 
atggtcafcgg tcaaatgttg gatgattgat gctgacagta gacctaaatt taaggaacfcg 420 
gctgctgage tttcaaggat ggctcgagac cctcaaagat accfcagtfcat tcagggtgat 480 
gafccgtatga agcttcccag tccaaatgac agcaagttct ttcagaatct cttggatgaa 540 
gaggatttgg aagatatgat ggatgctgag gagta'cttgg tccctcaggc tttcaacatc 600 
ccacctccca tetatactfcc cagagcaaga attgactcga ataggagtga aattggacac 660 
agccctccte ctgcctacac ccccatgtca ggaaaccagt ttgtataccg agatggaggt 720 
tfctgctgctg aacaaggagt gtctgtgccc tacagagccc oaactagcac aattccagaa 780 
gctcctgtgg caeagggtgc tactgctgag atttttgatg actcctgctg taatggcacc 940 
otacgcaagc cagfcggcacc ccatgtccaa gaggacagta gcacccagag gtacagtgct 900 
gaococaccg tgtttgcccc agaacggaga ecacgaggag agctggatga ggaaggttac 960 
afcgactccta tgcgagacaa acccaaacaa gaatacctga atccagtgga ggagaaccct 1020 
ttfcgtttctc ggagaaaaaa tggagacctt caagcattgg ataatcccga atatcacaat 1080 
gcafcccaatg gtccacccaa ggccgaggat gagtatgfcga atgagccact gtacctcaac 1140 
acctttgeca acaccttggg aaaagctgag tacctgaaga acaacatact gtcaatgcca 1200 
gagaaggcca agaaagcgtt tgacaaccot gactactgga accacagcct gccacctcgg 1260 
agcaccctte agcacccaga cfcacctgcag gagtacagca caaaatattt ttataaacag 1320 
aatgggcgga fcccggcctat tgfcggcagag aatcctgaat acotctctga gttctccctg 1380 
aagccaggca ctgtgctgoc gcctcc'acct taoagacacc ggaatactge ggtgtaa 1437 



<210> 55 

<2ll> 627 

«212> DSA 

<213> Homo sapiens 

<300> 

<302> H3F10 
<310> EJMQ04465 

<40Q> 55 • . 

atgtggaaat ggatactgac acattgtgcc tcagccttto cccacctgcc cggctgctgc 60 
tgctgctgct ttttgttgct gttcfctggtg tcttccgtcc ctgtoacctg ocaagccctt 120 
ggtcaggaca tggtgtcacc agaggccacc aactcttctt cctcctcctt cfccctctcct 180 
tccagcgcgg gaaggcatgb gcggagctac aatcaccttc aaggagatgt ccgctggaga 240 
aagctattot ctttcaocaa gtactttctc aagattgaga agaacgggaa ggtcagcggg 300 
accaagaagg agaactgocc gtacagcatc ctggagataa catcagtaga aatcggagtt 360 
gttgccgtea aagocattaa cagcaactat taettagcca tgaaeaagaa ggggaaactc 420 
tatggctcaa aagaatttaa caatgactgt aagctgaagg agaggataga ggaaaatgga 480 
taoaatacot atgcatcatt taactggcag cataatggga ggcaaatgta tgbggcattg 540 
aatggaaaag gagctccaag gagaggacag aaaacacgaa ggaaaaacac ctctgctcac 600 



tttcttccaa tggfcggtaca ctcatag 
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<210> 56 

«211> 1069 

<212> BNA 

<213> Homo eapiens 

<3Q0> 

<302> PQFll 
<310> XM00866Q 

<400> 56 

nobsncvwrb tndnctdrfciig mnstrctrst tanmymmsar chbtndrtnno tdstrctrgn 60 
mstmmtaiiroy rmtsndhstr ycbardaana stagnbaakg rahcBntdatv washtmantt 120 
hdbrandnkb arggnbankh msansbrbas tgrrtntanm ycsrabmrnar nvdatnhmaa 180 
nabrbastgr wthactrgmr aaaccaamnv rsnmgkywrd esrchtnanrg aruamhrnsaiiB 240 
karytamtaa chrdatacra natavrtbra tatatmmaaan aathrarmat scataxrbnh 300 
nmdahmrrxtc basstathra acbanntafcn rctttdrcte bmsanraaab mttdnvnatn 360 
aontrrbtoh ngynrraatiin hbthsdatnda aatggoggcg ctggccagfca gccfcgatccg 420 
gcagaagcgg gaggtccgcg agcccggggg cagccggccg gtgtoggcgc agcggcgcgt 480 
gtgtceccgc ggcaccaagt ccotttgcca gaagcagoto ctcatccfcgc tgtccaaggt 540 
gcgactgtgc ggggggcggg ccgcgcggcc ggaccgcggc ccggagcctc agctcaaagg 600 
catcgtcacc aaactgttct gccgccaggg ttfcctacctc caggcgaatc ccgacggaag 660 
catccagggc accccagagg ataccagotc ctCcacccac ttcaacctga tccctgtggg 720 
cctccgtgtg gtcaccatcc agagcgccaa gctgggtcac tacatggcca tgaatgctga 7 80 
gggactgcfcc taoagttcgc cgcatttcac agctgagtgt cgctttaagg agtgtgtctt 840 
tgagaafctac tacgtcctgt acgcctetgc tctctaccgc cagcgtcgtt ctggccgggc 900 
ctggfcacetc ggoctggaca aggagggcca ggtcafcgaag ggaaaccgag ttaagaagao 960 
caaggcagot gcccactttc tgcccaagct ccfcggaggtg gccatgfcacc aggagccttc 1020 
tctccacagt gtccccgagg cctcoccttc cagtccccct gccccctga 1069 



<210> 57 

<211> 732 

<212> UNA 

<213> Homo sapiens 

<300> 

<302> FQF12 
<310> NM021032 

<400> 57 

atggctgcgg cgatagccag ctccttgatc cggcagaagc ggcaggcgag ggagtccaae 60 
agcgaccgag tgtcggcctc oaagcgccgc tccagcccca gcaaagacgg gcgctcccfcg 120 
tgcgagaggc acgfccctcgg ggtgfrtcagc aaagtgcgct tctgcagcgg ccgcaagagg 180 
ccggtgaggc ggagacoaga accccagctc aaagggafctg tgacaaggtt attcagcoag 240 
cagggatacfc tcctgcagafc gcacccagat ggtaccafctg atgggaccaa ggacgaaaac 300 
agogactaca ctctcttcaa tetaattccc gtgggcetgc gtgtagtggc catccaagga 360 
gtgaaggcta goctctatgt ggccatgaat ggtgaaggct atctctacag fctcagatgtt 420 
ttcactccag aatgcaaatt caaggaatct gtgtttgaaa acfcactatgt gatctattct 480 
tccacactgt accgccagca agaatcaggc cgagcttggt ttctgggacfc caataaagaa 540 
ggfccaaatta tgaaggggaa cagagtgaag aaaaccaagc cctcatcaca ttttgtacog 600 
aaacctattg aagtgtgtat gtacagagaa ccatcgctac atgaaattgg agaaaaacaa 660 
gggcgttcaa ggaaaagtto tggaacacca accatgaatg gaggcaaagt fcgtgaafccaa 720 
gattcaacat ag 732 



<210> 58 

<21X> 738 

<212> DBA 

<213> Homo sapiens 

<300> 

<3D2> FGF13 
<310> XM010269 

<400> S8 

atggcggcgg ctatcgccag ctcgctcatc cgtcagaaga ggcaagcccg cgagcgcgag 60 
aaafcccaacg cctgcaagfcg tgtcagcagc cccagcaaag gcaagaocag ctgcgacaaa 120 
aacaagttaa atgtcttttc ccgggtcaaa ctctteggct ccaagaagag gcgcagaaga 180 
agaccagagc cteagcttaa gggtatagtt accaagctat acagccgaca aggctaccac 240 
ttgcagctgc aggoggatgg aaccattgat ggcaocaaag atgaggacag cacttacact 300 
ctgtfctaacc tcatccetgfc gggtctgcga gtggtggcta tccaaggagt tcaaaccaag 3 SO 
ctgtacttgg caatgaacag tgagggatac ttgtacacct cggaaotttt cacacctgag 420 
tgcaaattca aagaatcagb gtttgaaaat tattatgtga catattcatc aatgatatac 480 
cgtcagcagc agtcaggccg agggtggfcat ctgggtctga acaaagaagg agagatcatg 540 
aaaggcaacc atgtgaagaa gaacaagcet gcagctcatfc ttctgcctaa accactgaaa 600 
gtggccatgt acaaggagcc atcactgcac gatctcacgg agttctcccg atctggaagc 660 
gggaccccaa ccaagagcag aagtgtctct ggcgtgctga acggaggcaa atccatgagc 720 
cacaatgaat caaogtag 73 B 



<210> 59 

<2U> 624 

<212> DMA 

<213> Homo sapiens 

<3D0> 

<302> FSF16 
<310> JSH00386B 

<400> 59 

afcggcagagg tggggggcgt cttcgcctcc ttggactggg atctacacgg cttctcctcg 60 
tctotgggga acgtgccctt agctgaotcc ccaggtttcc tgaaogagcg cctgggccaa 120 
atcgagggga agctgcagcg tggctcaccc acagacttcg cccacctgaa ggggatcctg 180 
cggcgccgcc agctctactg ccgcaccggc ttccacctgg agatcttccc caacggcacg 240 
gtgcacggga cccgccacga ccacagccgc ttcggaatcc tggagtttat cagcctggct 300 
gtggggctga tcagcatccg gggagfcggac tctggcctgt acctaggaat gaatgagcga 360 
ggagaactct atgggtcgaa gaaactcaca cgtgaatgtg ttttccggga acagttfcgaa 420 
gaaaactggt acaacaccta tgcctcaacc ttgtacaaac attcggactc agagagacag 480 
tattacgtgg ccctgaaoaa agatggctca ccccgggagg gatacaggac taaaogacae 540 
cagaaattca ofccactttfct acccaggcct gtagatcctt cfcaagttgcc ctccatgtcc 600 
agagacctcfc ttcactatag gtaa • 624 



<210> 60 

<211> 651 

<212> DNA 

<213> Homo sapiens 



O00> 

<302> FGF17 
<310> XM005316 



<400> 60 

atSSgagccg cccgcctgcfc gccoaaccto 
tgtcaaacfcc agggggagaa toacccgtct 
ggcgccafcga ccgaccagct gagcaggcgg 
accagtggca agcacgtgca ggtcaccggg 
aacaagttfcg ccaagcfccat agtggagacg 
ggggctgaga gtgagaagta catctgtatg 
agcgggaaga gcaaagactg cgtgttcacg 
ttccagaacg cccggcacga gggctggfctc 
caggcttccc gcagccgcca gaaccagcgc 
ggccagetgc ccttcoccaa ccacgccgag 
gcccccaccc gccggaecaa gcgcacacgg 



actctgtgct tacagctgct gattctctgc 60 
cctaatttta accagtacgt gagggaccag 120 
cagatccgcg agtaccaact ctacagcagg ISO 
cgtcgcatct ccgccaccgc cgaggacggc 240 
gacacgfcttg gcagccgggt tcgcatcaaa 300 
aacaagaggg gcaagctcat cgggaagccc 360 
gagatcgtgc tggagaacaa ctatacggcc 420 
atggccttca cgcggcaggg gcggcceogo 4B0 
gaggcccact tcatcaagcg cctctaccaa S40 
aagcagaagc agttcgagtt tgtgggctcc 600 
cggccccagc ccctcacgta g 65a 



<210> 61 

<211> 624 

<212> DEA. 

<213> Homo sapiens 

<30Q> . 
<302> FGP18 
<310> AF075292 

<400> 61 

atgtattcag cgccctccgc ctgcacttgc 
caggtacagg tgctggttgc cgaggagaac 
aegcgggctc gggacgatgt gagccgtaag 
accagtggga aacacatcca ggtcctggge 
gacaagtafcg cccagctcct agtggagaca 
ggcaaggaga cggaattcta cctgtgcatg 
gatggcacca gcaaggagtg tgtgfctcatc 
ctgatgCcgg ctaagtactc cggctggtac 
aagggcccca agacccggga gaaccagcag 
gggcagccgg agcttcagaa gcccfctcaag 
atccggccca cacaccctgc ctag 



ctgtgtttac acttcctgct gctgtgcttc 60 
gtggacttcc gcatccacgt ggagaaccag 120 
cagctgcggc tgtaccagct ctacagccgg 180 
cgcaggatca gtgcccgcgg cgaggatggg 240 
gacaccttcg gtagtcaagt ccggatcaag 300 
aaccgcaaag gcaagctcgt ggggaagocc 360 
gagaaggttc tggagaacaa ctacacggcc 420 
gtgggcttca ccaagaaggg gcggccgcgg 460 
gacgtgcatt tcatgaagcg ctaccccaag 540 
tacacgacgg tgaccaagag gtcccgtcgg 600 
634 



<210> 62 

<211> 651 

<212> DHA 

<213> Homo sapiens 

<3D0> 

<302> FQF19 
<310> AP110400 

<400> 62 

afcgcggagcg ggtgtgtggt ggtccacgta 
gccgggcgcc coctcgcctt ctcggacgcg 
cocatccgcc tgcggcacct gtacacctcc 
cgcafcccgtg ecgacggcgt cgtggactgc 
gagatcaagg cagtcgctct gcggaccgtg 
ctctgcatgg gcgccgacgg caagatgcag 
gctttcgagg aggagatccg occagatggc 
otcceggtct ccctgagcag tgccaaacag 
ccactctctc atttccfcgcc catgctgccc 



tggatcctgg ccggcctctg gctggccgtg 60 
gggccccacg tgcactacgg ctggggcgac 120 
ggcccccacg ggctctccag ctgcttcctg 180 
gcgcggggcc agagcgcgca cagtttgctg 240 
gccatcaagg gcgtgcacag cgCgcggtac 300 
gggctgcttc agtactcgga ggaagactgt 360 
tacaatgtgt accgafcccga gaagcaccgc 420 
cggcagctgt acaagaacag aggctttctt 480 
atggtcccag aggagcctga ggacctcagg 540 



46 



ggccacttgg aatetgacat gttctcttcg ccccfcggaga ccgacagcat ggacccattt 600 
gggcttgtoa ccggactgga ggccgfcgagg agtcccagct ttgagaagta a 651 



<210> 63 

<211> 468 

<212» DHA 

<223> Homo sapiens 

<400> 63 

atggctgaag gggaaatcac caccttcaca gccetgaccg agaagtttaa tctgcctcca 60 
gggaattaca agaagcccaa actcctctac fcgtagcaacg ggggccacfct cctgaggaco 120 
cttccggatg gcacagtgga tgggacaagg gacaggagcg accagcacat tcagctgcag 180 
ctcagtgcgg aaagcgtggg ggaggtgtat ataaagagta ccgagactgg ccagtacttg 240 
gccatggaca cogacgggct tttatacgge tcacagacac caaatgagga atgtttgttc 300 
ctggaaaggc tggaggagaa ccattacaac acctatatat ccaagaagca tgcagagaag 360 
aattggfctfcg ttggoctcaa gaagaatggg agctgcaaac gcggtcctcg gactcactat 420 
ggccagaaag caatcttgtc totccccctg ccagtctctt otgattaa 468 



<210> 64 

<311> 636 

<212> DNA 

<213> Homo sapiens 

<30Q> 

<302> FGP20 
<310> HM019851 

<4QQ>- 64 

atggotccot tagccgaagt cgggggcttt 
gtgggttcgc afcttcctgtt gcctccfcgcc 
aggagcgcgg cggagcggag cgcccgcggc 
cacggcatcc tgcgccgccg gcagctctat 
eccgacggca gcgtgcaggg cacccggcag 
atoagtgtgg cagtgggact ggfccagtatt 
atgaatgaea aaggagaact ctatggatca 
gagcagtttg aagagaactg gtataacacc 
actggccgca ggtattttgt ggcacttaac 
tccaagaggc atcagaaatt tacacatttc 
ccagaattgfc acaaggacct acfcgatgtac 



<210> 55 
<211> 630 
«212> DNA 
<213> Homo 

-e300> 
<302> FGF21 
<31Q> XM009100 

<400> 65 

atggactcgg acgagaccgg gfctcgageac 
cfctctgctgg gagcctgcca ggcacacccc 
gggggccaag tccggcagcg gtaccfcctac 
ctggagatca gggaggatgg gacggtgggg 



ctgggcggcc tggagggctt gggccagcag 60 
ggggagcggc cgccgctgct gggcgagcgc 120 
gggccggggg ctgcgcagct ggcgcacctg 180 
tgccgcaccg gcttccacct gcagatcctg 240 
gaccacagcc tcttcggtat cttggaattc 300 
agaggtgtgg acagfcggtct ctatcttgga 360 
gagaaactta cttccgaatg catcfcttagg 420 
tattcatcta acatatataa acatggagac 480 
aaagacggaa ctccaagaga tggcgccagg 540 
ttacctagac cagtggatcc agaaagagtt 600 
acttga 636 



tcaggactgt gggtttctgt gctggctggt 60 
atcectgact ccagtcctct cctgcaatto 120 
acagatgatg cccagcagac agaagcccac 180 
ggcgctgctg accagagccc cgaaagfcctc 240 



sapiens 
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ctgcagcfcga aagccttgaa gccgggagfct 
ttcctgtgcc agcggccaga tggggccctg 
tgcagcttcc gggagctgct tcttgaggac 
ggcctccqgc tgcacctgcc agggaacaag 
ccagctcgct tcctgccact accaggccfcg 
ctggcccccc agccccccga tgtgggctcc 
cagggccgaa gccccagcta cgottcctga 



attcaaatct tgggagtcaa gacatccagg 300 
tatggatcgc tccactttga ccctgaggcc 360 
ggatacaafcg ttbaccagfcc cgaagcccac 420 
tccccacacc gggaccctgc accccgagga 480 
ccccccgcac tcccggagcc acccggaatc 540 
tcggaccctc tgagcatggt gggaccttcc 600 
£30 



<210> 66 

<211> 513 

<212> DNA 

<213> Homo Bapiens 

<300> 

<3Q2> FGP22 
<310> XM009271 



<400> 65 

atgogccgcc gccfcgtggct gggcctggcc 
gcgggaaccc cgagcgcgtc gcggggaccg 
cgctggcggc gccfccttctc ctccactcac 
gtgcagggca cccgctggcg ccacggccag 
gtgggcgtcg tggtcatcaa agcagtgtcc 
ggccgcetct acgggtcgcg actctacacc 
gagaacggcc acaacaccta cgcetcacag 
ctggcgotgg acaggagggg ggggccccgg 
tccgccoact fccctgcccgt cctggfcctce 



<210> 67 
<211> 621 
<212> DMA 

<213> Homo sapiens 
<300> 

<302> FGF4 
<310> NM0Q20Q7 



tggctgctgc tggcgcgggc gccggacgcc SO 
cgcagctacc cgcacctgga gggcgacgtg 120 
ttcttcctgo gcgtggatcc cggcggccgc 180 
gacagcatcc tggagatccg ctctgtacac 240 
tcaggcttct acgtggccat gaaccgccgg 300 
gtggactgca ggttccggga gcgcatcgaa 360 
cgctggcgcc gccgcggcoa goccatgttc 420 
ccaggcggcc ggacgcggcg gtaccacctg 480 
tga 513 



<400> 67 

atgtcggggc ccgggacggc cgcggtagcg 
gcgccctggg cgggccgagg gggcgccgcc 
gccgagctgg agcgccgctg ggagagcctg 
gcagcgcagc ccaaggaggc ggccgtccag 
aagcggctgc ggoggctcta ctgcaacgtg 
gacggccgoa fccggcggcgc gcacgcggac 
gfcggagcggg gcgtggtgag cafccttcggc 
agcaagggca agctctatgg ctcgcccttc 
ctccttccca acaactacaa cgcctacgag 
ctgagcaaga atgggaagac caagaagggg 
oaottcctcc ccaggctgtg a 



ctgctcccgg cggtcctgct ggccttgctg 60 
gcacccactg cacccaacgg cacgctggag 120 
gtggcgctct cgttggcgcg cctgccggtg 180 
agcggcgccg gcgactacct gctgggcatc 240 
ggcatcggct tccacctcca ggcgctcccc 300 
acccgcgaca gcctgctgga gctctcgccc 360 
gtggccagcc ggttcttcgt ggecatgagc 420 
ttcaccgatg agtgcacgtt caaggagatt 480 
fccctacaagt acoccggcat gttcatcgcc 540 
aaccgagtgt cgcccaccat gaaggtcaoc 600 
621 



<210> €8 

<311> 597 

<212> DNA 

<213> Homo sapiens 
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<300> 

<302> PGF6 
<31Q> HM020996 



<400> 68 

atgtcccggg gagcaggacg tctgcagggc 
ctagtgggca tggtggtgcc ctcgcctgca 
tcgaggggct ggggcacccfc gctgtccagg 
gggBtgaact gggaaagtgg ctatttggtg 
aacgtgggca tcggcttfcca cctccaggtg 
gaggagaacc cctacagcct gotggaaatt 
tttggagtga gaagfcgccct cfctcgttgcc 
cccagcttoc aagaagaatg caagttcaga 
tacgagtcag acttgtacca agggacctac 
cggggcagca aggtgtccce gatcatgact 



acgetgtggg ctctcgtctt cctaggcatc 60 
ggcacccgtg ccaacaacac gctgctggac 120 
tctcgcgcgg ggctagctgg agagattgcc 190 
gggatcaagc ggcagcggag gctctactgc 240 
c'tccccgaog gccggatcag cgggacccac 300 
tccactgfcgg agcgaggcgt ggtgagtctc 360 
atgaacagta aaggaagatt gtacgcaacg 420 
gaaaccctcc tgcccaacaa ttacaatgcc 480 
attgccctga gcaaatacgg acgggtaaag 540 
gtcactcatt tcettcccag gatctaa 597 



<210> 69. 
<211> 150 
<212> DMA 
<213> Homo sapiens 

<300> 

<302> FQF7 
<310> XM007559 

<400> 69 

atgtcttggo aatgcacttc atacacaatg actaatctat aofcgtgatga tttgactcaa 60 
aaggagaaaa gaaattatgt agttttcaat tctgattcet attcaccttt tgtfctatgaa 120 
fcggaaagctt tgtgcaaaat atacatataa 150 



<210> 70 
<2U> 628 
<212> DMA 

<213> Homo sapiens 



<300> 

<302> PGF9 
<310> XM007105 

«400> 70 

gatggcfcccc fctaggtgaag ttgggaaota 
gaatgtgccc gtgttgccgg tggacagacc 
cgaagcaggg gggctccoca ggggacccgc 
tctcaggcgg aggcagctat actgcaggac 
tactatccag ggaaccagga aagaccacag 
agcagtgggc ctggtcagca ttcgaggcgt 
gaagggggag ctgtatggafc cagaaaaact 
cgaagaaaac fcggtataata cgtaotcatc 
gcgatactat gttgcattaa ataaagatgg 
gcaccagaaa ttoacacatt ttttacctag 
gtataaggat attctaagcc aaagttga 



tttcggtgtg caggafcgcgg taccgtttgg 60 
ggttttgtta agtgaccacc tgggtcagto 120 
agtcacggac ttggatcatt taaaggggat 180 
tggatttcac ttagaaatct tccccaatgg 240 
ccgatttggc afctctggaat ttatcagtat 300 
ggacagtgga ctctacctcg ggatgaatga 360 
aacccaagag tgtgtattca gagaacagtt 420 
aaacctatat aagcacgtgg acactggaag 480 
gaccccgaga gaagggacta ggactaaacg 540 
accagtggae cccgacaaag tacctgaacfc 600 
628 



<210> 71 
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<211> 2469 
<212> DHA 
<213> Homo sapiens 

<300> 

<302> FflFRl 
<31Q> NMOQ0604 

<400> 71 

atgtggagct ggaagtgcct cctcttctgg gcfcgtgctgg tcacagccac acfcctgcacc 60 
gctaggccgt ccccgaccfcfc gcctgaacaa gcccagocct ggggagcccc tgtggaagtg 120 
gagtccttco tggtccaccc cggtgacctg ctgcagctfcc gctgtcggct gcgggacgat lao 
gtgcagagoa tcaactggct gcgggacggg gtgcagctgg cggaaagcaa ccgcacccgc 240 
atcacagggg aggaggtgga ggtgcaggac tccgtgcccg cagactccgg cctctatgct 300 
tgcgtaacca gcagcccctc gggcagtgac aceacctact tctccgtcaa tgtttcagat 360 
gctctccoct cctcggagga tgatgatgat gatgatgact cctcttcaga ggagaaagaa 420 
acagataaca ccaaaccaaa ccgtatgcec gfcagctccat attggacatc cccagaaaag 480 
atggaaaaga aattgcatgc agtgccggct. gccaagacag tgaagttcaa atgcccttcc 540 
agtgggaccc caaaccccac actgcgctgg ttgaaaaatg gcaaagaatt caaacctgao 600 
cacagaattg gaggctacaa ggtccgttat gccacctgga gcatcataat ggactctgtg 660 
gtgccctctg acaagggcaa ctacacctgc attgtggaga atgagtacgg cagcatcaac 720 
cacacatacc agctggatgt cgtggagcgg tcccctcacc ggcccatect gcaagcaggg 780 
ttgcccgcca acaaaacagfc ggccotgggt agcaacgtgg agttcatgtg taaggtgtac 840 
agtgacocgc agccgcacat ccagtggcta aagcacatcg aggtgaatgg gagcaagatfc 900 
ggcccagaca acctgectta tgtccagatc ttgaagactg ctggagttaa taccaccgac 960 
aaagagatgg aggtgcttca cttaagaaat gfccEcctttg aggacgcagg ggagtatacg 1020 
fcgcttggcgg gfcaacfccfcat cggactctcc catcactctg catggttgac cgttctggaa 1080 
gocctggaag agaggccggc agtgatgacc tcgcccctgt acctggagat catcatcfcat 1140 
tgcacagggg ccfctcctcat ctcctgcatg gtggggtcgg tcatcgtcta caagatgaag 1200 
agtggtacca agaagagtga cttccacagc cagatggctg fcgcacaagct ggccaagagc 1260 
atcccbctgc gcagacaggt aacagtgtct gctgactcca gtgcatccat gaactctggg 1320 
gttcttctgg ttcggccatc acggctctcc tccagtggga ctcccatgct agcaggggtc 1380 
tctgagtatg agcttcccga agaccctcgc tgggagctgc ctcgggacag actggtctta 1440 
ggcaaacccc tgggagaggg ctgctttggg caggtggtgt tggcagaggc tatcgggctg 1S00 
gacaaggaca aaccoaaccg tgtgaccaaa gtggctgtga agatgttgaa gtcggacgca 1S60 
acagagaaag acttgtcaga cctgatctca gaaatggaga tgatgaagat gatcgggaag 1620 
cataagaata tcatcaacct gctgggggcc tgcacgcagg atggtccctt gfcatgtcatc 1680 
gtggagtatg cctccaaggg caacctgcgg gagtacctgc aggcccggag gcccccaggg 1740 
ctggaatact gcfcacaaccc cagocacaac ccagaggagc agctctcctc caaggacctg 1800 
gtgtcctgcg cctaccaggt ggcccgaggc atggagtatc fcggcctccaa gaagtgoata i860 
caccgagacc tggcagccag gaatgtcctg gtgacagagg acaatgtgat gaagatagca 1920 
gactttggcc tcgcacggga cattcaccac atcgactaot afcaaaaagac aaccaacggo 1980 
cgactgcctg tgaagtggat ggcacccgag gcattafcttg accggatcta cacceaccag 2040 
agtgatgtgt ggtctttcgg ggtgctcotg tgggagatct tcactctggg cggctcccca 2100 
taccccggtg fcgcctgtgga ggaacttttc aagctgctga aggagggtea ccgcatggac 2160 
aagcccagta actgcaccaa cgagctgtac atgatgafcgc gggacfcgctg gcatgcagtg 2220 
ocetcacaga gacccacctt caagcagctg gtggaagacc tggaccgcafc cgtggccttg 2280 
acctccaaoc aggagfcacct ggacctgtcc atgcccctgg accagtactc ccccagcttt 2340 
ccogacaccc ggagctctac gtgctdctca ggggaggatt ccgtcttctc tcatgagccg 2400 
ctgcccgagg agccctgcct gccccgacac ccagcccago ttgocaatgg oggactcaaa 2460 
cgccgctga ' 2469 



<210s- 72 

<211> 2409 

<212> DNA 

<213> BafaD sapiens 
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<300> • 
<302> FGFR4 
<310> XM003910 



<400> 72 

atgcggctgc tgctggceet gttgggggfcc 
tcccfcggagg cctctgagga agtggagctt 
caagagcagg agctgacagt agcccttggg 
gagcgtggcg gecacfcggta caaggagggc 
ggctggaggg gocgcctaga gattgccagc 
tgcctggcac gaggctccat gatcgfccctg 
ttgacctcca gcaacgatga tgaggacccc 
agttacccco agcaagcaoc cfcactggaca 
gcagtacctg cggggaacac cgtcaagttc 
accatccgct ggcttaagga tggacaggcc 
cggctgcgcc atcagoactg gagtctcgtg 
acatacacct gccfcggtaga gaacgctgtg 
gfcgctggagc ggtccccgca ccggoccatc 
gccgtggtgg geagcgacgc ggagctgcfcg 
atccagtggc tgaagcacat cgtcatcaac 
tatgcgcaag tcctaaagac tgcagacatc 
cggaacgtgt cagccgagga cgcaggcgag 
ctctcctacc agtctgcctg gctcacggfcg 
geagcgcccg aggccaggta tacggacatc 
gctgtgctcc tgctgctggc caggctgtat 
cgcccgccog ccaotgtgca gaagcfcctcc 
gagfccaggefc cttocggcaa gtcaagctca 
agcggccccg ccttgctcgc cggccfccgtg 
gagttccccc gggacaggct ggtgcttggg 
gtagtacgtg cagaggccfct tggcatggac 
gccgtcaaga tgctcaaaga caacgcctcc 
atggaggtga tgaagctgat cggccgacac 
acccaggaag ggcccctgta cgtgatcgtg 
ttcctgcggg cccggcgocc cccaggccoc 
gaggggccgc tctccttccc agfccctggtc 
cagtafcctgg agtcccggaa gtgtatccac 
actgaggaca atgtgatgaa gattgctgac 
gactacfcata agaaaaccag caacggccgc 
ttgtttgacc gggtgtacac acaccagagt 
gagatcetca ccctcggggg ctccccgtat 
ctgcfcgcggg agggacatcg gatggaccga 
ctgatgcgtg agtgctggca cgcagegccc 
gaggcgctgg acaaggtcct gctggqcgbo 
ttcggaccct attccccctc tggtggggac 
gtcttcagcc acgaccocct gccattggga 
cagacatga 



ctgctgagtg tgcctgggcc tccagtcttg SO 
gagccctgcc tggctcccag cotggagcag 120 
cagcctgtgc ggctgtgctg tgggcgggct 1B0 
agfccgcctgg cacctgctgg ccgtgtacgg 240 
ttcctacctg aggatgctgg ccgctacctc 300 
cagaatctca ccttgattac aggtgactcc 360 
aagtcccata gggacctctc gaafcaggcac 420 
cacccccagc gcatggagaa gaaactgcat 480 
cgctgtccag ctgcaggcaa ccccacgccc 540 
fcttcatgggg agaacogcat tggaggoatt 60 o 
atggagagcg tggtgccctc ggaccgcggc 660 
ggcagcatcc gttataacta cctgctagat 720 
ctgcaggccg ggctcccggc caacaccaoa 780 
tgcaaggtgfc acagcgatgc ccagccccac B40 
ggcagcagct tcggagccga cggfcttcccc 900 
aatagctcag aggtggaggt cctgtacctg 960 
tacacctgcc tcgcaggcaa ttccatcggc 1020 
ctgccagagg aggaccccac atggacogca '1080 
atcctgtacg cgtcgggctc cctggccttg 1140 
cgagggcagg cgctocacgg ccggcacccc 1200 
cgcfctccctc tggcccgaca gttctccctg 1260 
tccctggtac gaggcgtgcg tctctcctcc 1320 
agtctagatc tacctctcga cccactatgg 1380 
aagcccctag gcgagggctg ctttggccag 1440 
cctgcccggc • ctgaccaagc cagcactgtg 1500 
gacaaggacc tggccgacct ggtctcggag 1S60 
aagaacatca tcaacctgct tggtgtctgc 1620 
gagtgcgccg ccaagggaaa cctgcgggag 1680 
gacctcagcc ccgacggtcc tcggagcagt 1740 
tcctgcgcct accaggtggc ccgaggcatg 1800 
cgggacctgg ctgcccgcaa tgtgctggtg i860 
ttfcgggcfcgg cccgcggegt ccaccacatt 1920 
ctgcctgtga agtggatggo gcccgaggoc 1980 
gacgtgtggt ctfcttgggat cctgctatgg 2040 
cctggcatcc cggtggagga gctgttctcg 2100 
cccccacact gccccccaga gcfcgtacggg 2160 
tcccagaggc ctacottcaa gcagctggtg 2220 
tctgaggagt acctcgacot ccgcctgacc 2280 
gccagcagca cctgctcctc cagcgattct 2340 
tccagctcct tccccttcgg gtctggggtg 2400 
2409 



<210> 73 
<211> 169S 

<2i2> tsm. 

<213> Homo sapiens 
<300> 

<302> MT2MMP 
<310> D86331 



<400> 73 

atgaagcggc cccgctgtgg ggtgccagac cagttcgggg tacgagtgaa agccaacctg 60 
cggcggcgtc ggaagcgcfca cgccctcacc gggaggaagt ggaacaacca ccatctgacc 120 
tttagcatcc agaactacac ggagaagttg ggctggtacc actcgatgga ggcggtgcgc 180 
agggccttcc gcgtgtggga gcaggccacg ccectggtct tccaggaggt gccctatgag 240 
gacatccggc tgcggcgaca gaaggaggcc gacatcatgg tactctttgc ctctggctfcc 300 
cacggcgaca gctcgccgtt tgatggcacc ggtggctttc tggcccacgc ctatttccct 360 
ggccccggcc taggcgggga cacccatttt gacgcagatg agccctggac cttctccagc 420 
aetgacctgc atggaaacaa cctcttcotg gtggcagtgc atgagctggg ccacgcgctg 480 
gggctggagc actccagcaa ccccaatgcc atcatggcgc cgttctacca gtggaaggac 540 
gttgacaact tcaagctgcc cgaggacgat ctccgtggca tecagcagct ctacggtacc 600 
ccagacggtc agccacagco tacccagcct ctccccactg tgacgccacg gcggccaggc 6S0 
cggcctgacc accggccgcc ccggcctccc cagccaccac ccccaggtgg gaagccagag 720 
cggcccccaa agccgggccc cccagtccag ccccgagcca cagagcggcc cgaccagtat 780 
ggccccaaca tctgcgacgg ggactttgac acagtggcca tgcttcgcgg ggagatgttc B40 
gtgttcaagg gccgctggtt ctggcgagcc cggcacaacc gcgtcotgga oaactatccc 900 
atgcccatcg ggcacttctg gcgtggtctg cecggtgaca tcagtgctgc ctacgagcgc 960 
caagacggtc gttttgtctt tttcaaaggt gaccgctact ggctctttcg' agaagcgaac 1020 
ctggagcecg gctacccaca gccgctgacc agctatggcc tgggcatcce ctatgaccgc 1080 
attgacacgg ccatctggtg ggagcccaca ggocacacct tcttcttcca agaggacagg 1140 
tactggcgct tcaacgagga gacacagcgt ggagaccctg ggtaccccaa gcccatcagt 1200 
gtcfcggcagg ggatccctgc ctcccctaaa ggggcottcc tgagcaatga cgcagcctae i260 
acctactfcct acaagggcac caaatactgg aaafctcgaca atgagcgcct gcggatggag 1320 
cccggctacc ccaagtccat cctgcgggac ttcatgggct gccaggagca cgtggagcca 13 B0 
ggcccccgat ggcccgacgt ggcccggccg cccttcaacc cccacggggg tgcagagccc 1440 
Sgggcggaca gcgcagaggg cgacgtgggg gatggggatg gggactttgg ggccggggfcc 1500 
aacaaggaca ggggcagccg cgtggtggtg cagatggagg aggtggcacg gacggtgaac 1560 
g fc gg fc ga-tgg tgctggtgcc actgctgctg ctgctetgcg tcctgggcct caoctacgcg 1620 
ctggtgcaga tgcagcgcaa gggtgegcca cgtgtcctgc tttactgcaa gegctcgctg 1680 
caggagtggg fcctga 1695 



<210> 74 

<311> 1S24 

<212> 103% 

<213> Homo sapiens 

<300> • 
<302> MT3MMP 
<310> D85511 

<400> 74 

atgatcttac Ccacattcag cactggaaga oggttggatt tcgtgcatca ttcgggggtg 60 
tttttcttgc aaaccttgct ttggatttta tgtgctacag tctgcggaae ggagcagtat 120 
ttcaatgtgg aggtttggtt acaaaagtac ggctaccttc caccgactga ccccagaatg 180 
tcagtgctgc gctctgcaga gaccatgcag tctgccctag ctgccatgca gcagttctat 240 
ggcattaaca tgacaggaaa agtggacaga aacacaattg actggatgaa gaagccccga 300 
tgcggtgtac ctgaccagac aagaggtagc tccaaatttc atattcgtcg aaagcgatat 360 
gcattgacag gacagaaatg gcagcacaag cacatcactt acagtataaa gaacgtaact 420 
ccaaaagtag gagaccctga gactcgtaaa gctattcgcc gtgcctttga tgtgtggcag 4B0 
aatgtaactc ctetgacatt tgaagaagtt ccctacagtg aatbagaaaa tggcaaacgt 540 
gatgtggata taaccattat ttttgcatct ggtttccatg gggacagctc tcccfcttgat 600 
ggagagggag gatttttggc acatgcctac ttccctggac caggaattgg aggagatacc 660 
cattttgact cagatgagcc atggacacta ggaaatccta atcatgatgg aaatgactta 720 
tttcttgtag cagtccatga actgggacat gctctgggat tggagcattc caatgacccc 780 
actgccatca tggctccatt ttaccagtac atggaaacag acaacttcaa actacctaat 840 



52 



gatgatttac agggcatcca gaagatatat 
agacctctac cgacagfcgcc cocacaccgo 
gacaggccaa aacctcctcg gcctccaacc 
aacatctgtg atgggaactt taacactcta 
aaggaccagfc ggfctttggcg agtgagaaac 
attacttact tctggcgggg cttgoctcct 
gggaatttfcg tgfcfcctttaa aggtaacaaa 
• cctggttacc ctcatgactt gafcaaccctt 
tcagccattt ggtgggagga cgtcgggaaa 
agatatagtg aagaaatgaa aacaatggac 
aaagggafccc ctgaatctcc tcagggagca 
ttctacaaag gaaaggagta ttggaaattc 
tatccaagat ccatcctcaa ggattttatg 
gaaggacaca gcccaccaga tgatgtagac 
acfcgtgaaag ccatagctat tgtcafctccc 
gtttacactg tgttccagtt caagaggaaa 
cgctctatgc . aagagtgggt gtga 



ggtccacctg acaagattcc tccacctaca 900 
tctafctcctc cggctgaccc aaggaaaaat 960 
ggcagaccct cctatcccgg agccaaaccc 1020 
gctattcttc gtcgtgagat gtttgttttc 1080 
aacagggtga tggatggata cccaatgcaa 1140 
agtatcgatg cagtfcfcatga aaatagcgac 1200 
tattgggtgt tcaaggatac aactcttcaa 12 60 
ggaagtggaa fctccccctca tggtattgat 1320 
acctatttct fccaagggaga cagatattgg 13S0 
cctggctatc ccaagccaat oacagtctgg 1440 
tttgfcacaca aagaaaatgg otttacgtat 1500 
aacaaccaga tactcaaggt agaacetgga 1560 
ggocgtgatg gaccaacaga cagagttaaa 1620 
attgtcatca aactggacaa cacagccagc 16 BO 
tgcatcttgg ccttatgcct ccttgtattg 1740 
ggaacacccc gccacatact gfcactgtaaa 1800 
1824 



<210> 75 

<211> 1818 

<212> DNA 

<213> Homo sapiens 

<300> * 
<302> MT4MMP 
<310> AB021225 

<400> 75 

atgcggcgec gcgcagcccg gggacccggc 
ctgcogctgc tgccgctgcc gctgcfcgctg 
gccgcgccgg aacccgcgcg gcgcgccgag 
aggttcggtt acctgccccc ggctgacccc 
ctgtctaagg ccatcacagc catgcagcag 
gacgaggcca ccctggccct gatgaaaaco 
ctgacocagg ctcgcaggag acgccaggct 
etgtcgtgga gggtccggac gttcccacgg 
geacfccatgt actacgccct caaggtctgg 
gtggcgggca gcaccgccga catccagatc 
tacoccttog acgcccggcg gcaccgtgcc 
gccgggtaca cccactttaa cgatgacgag 
gggatggacc tgtttgcagt ggctgtccac 
gtggccgctg cacactccat catgcggccg 
cgcfcacgggc tcccotacga ggacaaggtg 
tctgtgtctc ccacggcgca gcccgaggag 
cggtceagcg ccccgcccag gaaggacgtg 
gtggcccaga tccggggtga agctttcttc 
cgggaccggc acctggtgtc cctgcagccg 
ccgetgcaco tggacagcgt ggacgccgtg 
ttctttaaag gagacaggta ctgggtgtto 
cgccccgtct ccgacttcag cctcccgcct 
cacaatgaca ggacttattt ctttaaggac 
aggcacatgg accecggcta ccccgcccag 
ctggacgacg ccatgcgctg gtccgacggt 
tggaaagtgc tggatggcga gctggaggtg 
gactggctgg fcgtgtggaga ctcacaggcc 
gcagaggggc cccgcgcccc tccaggacaa 



ccgccgcccc cagggcccgg actctcgcgg 60 
ctgctggcgc tggggacccg cgggggctgc 120 
gacctcagcc tgggagtgga gtggctaagc 180 
acaacagggc agctgcagac gcaagaggag 240 
tttggtggcc tggaggccac cggcatcctg 300 
ccacgctgct ccctgccaga cctccctgtc 36Q 
ccagccccca ccaagtggaa caagaggaac 42 0 
gactcaccac tggggcacga cacggtgcgfc 480 
agcgacattg cgcccctgaa ettccacgag 540 
gacttctcca aggccgacca taacgacggc 600 
cacgccttct tccccggcca ccaccacacc S6Q 
gcctggaect tccgctcctc ggatgcccac 720 
gagtttggcc acgccafctgg gtfcaagccat 780 
tactaccagg gcccggtggg tgacccgctg 640 
cgcgfcctggc agctgtacgg tgtgcgggag 900 
cctcccctgc tgccggagcc cccagacaac 960 
ccccacagat gcagcactca ctttgacgcg 1020 
ttcaaaggca agtacfctctg gcggctgacg 1080 
gcacagafcgc accgcttctg gcggggcctg 1140 
tacgagcgca ccagcgacca caagatcgtc 1200 
aaggacaata acgfcagagga aggatacccg 1260 
ggcggcatcg acgctgcctt ctcctgggcc 1320 
cagctgtact ggcgctacga tgaccacacg 1380 
agccccctgt ggaggggtgt ccccagcacg 1440 
gcctcctacb tcttccgtgg ccaggagtac 1500 
gcacccgggfc acccacagtc cacggcccgg 15S0 
gatggatctg tggctgcggg cgfcggacgcg 1620 
catgaccaga gccgctcgga ggacggttac 1680 



gaggtctgct catgcacctc tggggcatcc tcfccccccgg gggccccagg cccactggtg 1740 
gctgccacca tgctgctgct gctgccgcca cfcgtcaecag gcgcccfcgtg gacagcggcc 1800 
caggccctga cgctatga 1818 



<210> 76 
<211> 1938 

<2i2> tm. 

<213> Homo sapiens 

<300> 

<302> MT5MMP 
<310> AB021227 

<400> 76 

atgccgagga gcoggggcgg ccgcgecgcg ccggggccgc cgccgccgcc gccgccgccg 60 
ggccaggccc cgcgctggag ccgctggcgg gtccctgggc ggctgctgct gctgctgctg 120 
cccgcgctct gcfcgcctccc gggcgccgcg cgggcggogg cggcggcggc gggggcaggg iao 
aaccgggcag cggtggcggfc ggcggtggcg cgggcggacg aggcggaggc gcccttcgce 240 
gggcagaact ggttaaagtc ctatggctat etgcttccct atgactcacg ggcatctgog 300 
ctgcactcag cgaaggcctt gcagtoggca gtctccacta tgcagcagtt ttacgggatc 360 
ecggtcaccg gtgtgttgga tcagacaacg atcgagtgga tgaagaaacc ccgatgtggt 420 
gtccctgatc acccccactt aagccgtagg cggagaaaca agcgctatgo cotgactgga 480 
cagaagtgga ggcaaaaaca catcacctac agcattcaca actatacccc aaaagtgggt 540 
gagctagaca cgcggaaagc tattcgccag gctt;tcgatg tgtggcagaa ggtgacccca 600 
ctgacctttg aagaggfcgcc ataccatgag atcaaaagtg accggaagga ggcagacatc 66Q 
atgatctfctt tfcgcttctgg ttfcccatggc gacagctccc catttgafcgg agaaggggga 720 
ttcctggccc afcgcctactt ccctggccca gggattggag gagacaccca ctttgactcc 780 
gatgagocat ggacgctagg aaacgccaac catgacggga acgacctctt cctggtggcfc 840 
gtgcatgagc tgggccacgc gctgggactg gagcactcca gcgacOccag cgccatcatg 900 
gcgcccttct accagtacat ggagacgcac aacttcaago tgccccagga cgatctccag 9SQ 
ggcatccaga agafccfcatgg acccccagco gagcctctgg agcccacaag gccacbccct 1020 
aoactccccg tccgcaggat ccactcacca tcggagagga aacacgagcg ccagcccagg 10S0 
ccccctcggc cgcccctcgg ggaccggcca tccacaccag gcaccaaacc caacatctgt 1140 
gacggcaact tcaacacagt ggccctcttc cggggcgaga tgtttgtctt taaggatcgc 1200 
tggttctggc gtctgcgcaa fcaaccgagtg caggagggct accccatgca gatogagcag 1260 
Ctctggaagg gcctgcctgc ccgcatcgac gcagcctatg aaagggccga tgggagattt 1320 
gtcttcttca aaggtgacaa gtattgggtg ttfcaaggagg tgacggtgga gcctgggtac 1380 
coccacagcc tgggggagct gggcagctgt ttgccccgtg aaggcattga cacagctctg 1440 
cgctgggaac ctgtgggcaa gacctactfct ttcaaaggcg agcggtactg gcgctacagc 2500 
gaggagcggc gggccacgga ccctggctac cctaagccca tcaccgtgtg gaagggcatc 1560 
ccacaggctc cccaaggagc cttcatcagc aaggaaggat attacaccta tttctacaag 1620 
ggccgggact actggaagtt tgacaaccag aaaetgagcg tggagccagg ctacccgcgc 1680 
aacatoctgc gtgactggat gggotgcaac cagaaggagg tggagcggcg gaaggagcgg 1740 
cggctgcccc aggacgacgt ggacatcatg gtgaccatca acgatgtgcc gggctccgtg 1800 
aacgccgtgg ccgtggtcat cccctgcatc ctgtccctqt gcatcctggt gctggtctac 1860 
acoatcctcc agfctcaagaa caagacaggc cctcagcctg tcacctacta taagcggeea 1920 
gtccaggaat gggtgfcga 2338 



<210> 77 

<211> 1689 

<212> DHA 

<213> Homo sapiens 

<300> 

<302> MT6MMP 
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<310> AJ27137 



c4Q0> 77 

atgcggcfcgc ggctccggot tctggcgctg ctgcttctgc tgctggcacc gcccgcgcgc 60 
gccccgaagc cctcggcgca ggacgtgagc ctgggcgtgg actggctgac tcgcfcafcggt 120 
tacctgccgc caccccacce tgcccaggcc cagctgcaga gocctgagaa gttgcgcgat 180 
gccatcaaag tcatgcagag gttcgcgggg ctgccggaga ccggccgcat: ggacccaggg 240 
acagtggcca ccatgcgtaa gccccgctgc tccctgcctg acgtgctggg ggtggcgggg 300 
ctggtcaggc ggcgtcgccg gtacgctctg agcggcageg tgtggaagaa gcgaaccctg 360 
acafcggaggg tacgttcctt cccccagagc tcccagCtga gccaggagac cgtgcgggtc 420 
etcatgagct atgccctgae ggccfcggggc atggagfccag gcctcacatt tcatgaggtg 480 
gattcccccc agggocagga gcccgacatc ctoatcgact ttgcccgcgc cttccaccag 540 
gacagctaco ccttcgacgg gttggggggc accctagccc atgccttctt ccctggggag 600 
caccccatct ccggggacac tcactttgac gatgaggaga ccfcggacttfc tgggtcaaaa 660 
gacggcgagg ggaccgaccc gfcttgccgtg gctgtecatg agtttggcca cgccctgggc 720 
ctgggccact cctcagcccc caactccatt atgaggccct tctaccaggg tccggtgggc 7 80 
gaccctgaca agtaccgcct gfcctcaggat gaccgcgatg gcctgcagca actctatggg 840 
aaggcgcccc aaaccccata tgacaagccc acaaggaaac coctggctoc tccgccccag 900 
cccccggcct cgcccacaca cagcccatcc fctccccatcc ctgatcgatg tgagggcaat 960 
tttgacgcca tcgccaacat ccgaggggaa actttcttct tcaaaggccc ctggttctgg 1020 
cgcctccagc cctccggaca gctggtgtcc ccgcgacccg cacggctgca ccgcttctgg 1080 
gaggggctgc ccgcccaggt gagggtggtg caggccgcct atgctcggca ccgagacggc 1140 
cgaatcotcc tctttagcgg gccccagttc tgggtgttcc aggaccggca gctggagggc 1200 
ggggcgcggc cgctcacgga gctggggcfcg cccccgggag aggaggtgga cgccgtgtfcc 1260 
tcgtggccac agaacgggaa gacctacctg gtccgcggcc ggcagtactg gcgctacgac 1320 
gaggcggcgg cgcgcccgga ccccggctac ccfccgcgacc tgagoctctg ggaaggcgog 1380 
cccccctccc ctgacgatgt caccgtcagc aacgcaggtg acacctactt cttcaagggc 1440 
gcccactaot ggogcfctccc caagaacago atcaagaccg agccggacgc cocccagccc 1500 
atggggccca actggctgga ctgccccgcc ccgagctctg gtccccgcgo ccccaggccc 1560 
cccaaagcga cccccgtgtc cgaaacctgc gafctgtcagt gcgagcfccaa ccaggccgca 1620 
ggacgttggc ctgctcccat cccgctgctc ctcfctgcccc tgctggtggg gggtgtagcc 1680 
tcccgctga . l6QB 

<210> 78 

<211> 1749 

<212> DNA 

<213> Homo sapiens 

<3 00> 

<302> MTMHP 
<310> X90925 

<400> 78 

atgtctcccg ccccaagacc ctcccgttgt ctcctgctcc ccctgcfccac gctcggcacc 60 
gcgctcgcct ccctcggcfcc ggcccaaagc agcagctbca gccccgaagc ctggctacag 120 
caatatggct acctgcctcc cggggaccta cgtacccaca cacagcgcbc accccagtca 1B0 
ctcecagcgg ccatcgetgc catgcagaag tfcttacggct tgcaagtaac aggcaaagct 240 
gatgcagaca ccatgaaggc catgaggcgc ccccgatgtg gtgttccaga caagtttggg 300 
gctgagatca aggccaatgt tcgaaggaag cgctacgcca tccagggtct caaatggcaa 360 
cataatgaaa tcactttctg catccagaat tacaccccca aggtgggcga gtafcgccaca 420 
tacgaggcca fctcgcaaggc gttccgcgtg tgggagagfcg ccacaccact gcgcttccgc 4B0 
gaggtgccct atgcctacat ccgtgagggc cafcgagaagc aggccgacat catgatcttc 540 
tttgccgagg gcttccatgg cgacagcacg cccttcgatg gtgagggcgg cttcctggcc 600 
catgcctact tcccaggccc caacattgga ggagacaccc actttgacfcc tgccgagcct 660 
tggactgtca ggaatgagga tctgaatgga aatgacatct tcctggtggc tgtgcacgag 720 
ctgggccafcg ccctggggct cgagcattcc agtgacccct cggccatcat ggcacccttt 790 
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taocagtgga tggacacgga gaattttgtg ctgcccgatg atgaccgccg gggcatccag 840 
caactttatg ggggtgagtc agggttcccc accaagatgc cccctcaacc caggactaoc 900 
tcccggcctt ctgttcctga taaacccaaa aaccccacct atgggcccaa catctgtgae 960 
gggaactttg acaccgfcggc oatgctccga ggggagafcgt ttgtcttcaa ggagcgctgg 1020 
ttctggcggg tgaggaataa ccaagtgatg gatggatacc caatgcccat tggccagttc 10 BO 
tggcggggcc tgcctgcgfcc catcaacact gcctacgaga ggaaggatgg caaattcgtc 1140 
ttcfctcaaag gagacaagca ttgggtgttt gatgaggcgt ccctggaacc tggctacccc 1200 
aagcacatta aggagctggg ccgagggctg cctaccgaca agattgatgc tgctctcttc 1260 
tggatgccca atggaaagac cfcacttctfcc cgfcggaaaca agtactaceg tttcaacgaa 1320 
gagctoaggg eagfcggatag cgagtacccc aagaacatca aagtctggga agggatccct 1380 
gagfcctccca gagggtcatt catgggcagc gatgaagtct tcaefctactt ctacaagggg 1440 
aacaaataot ggaaattcaa caaccagaag ctgaaggtag aaccgggcta ccceaagcca 1500 
gccctgaggg actggatggg ctgcccatcg ggaggccggc cggatgaggg gactgaggag 1560 
gagacggagg tgatcatcat tgaggtggao gaggagggcg gcggggcggt gagcgcggct 1620 
gccgtggtgc tgcccgtgct gctgctgctc ctggtgctgg cggtgggcot tgcagtcttc 1680 
ttcfctcagac gccatgggac coccaggcga ctgctctact gccagcgttc cctgctggac 1740 
aaggtctga • 1749 



<210> 79 

<211> 744 

<212> DMA 

<213> Homo sapiens 

<300> 

«302> FOF1 
<;310> XM003647 

«400> 79 

atggccgcgg ccatcgctag cggcttgate cgccagaago ggcaggcgcg ggagcagcac 60 
tgggaccggc cgtctgccag caggaggcgg agcagcccca gcaagaaccg cgggctctgc 120 
aaeggcaacc tggtggatat cttctccaaa gtgcgcatct tcggccfccaa gaagcgcagg 180 
ttgcggcgcc aagatcccca gctcaagggfc atagtgacca ggttatattg caggcaaggc 240 
tactacttgc aaatgcaccc cgatggagct ctcgatggaa ccaaggatga cagcactaat 300 
tctacactct tcaacctcat accagfcggga ctacgtgttg ttgccatcca gggagtgaaa 360 
acagggttgt atatagccat gaatggagaa ggttacctct acccatcaga actttttacc 420 
octgaatgca agfcfctaaaga atctgttttt gaaaattatt atgtaatcta ctcatccatg 480 
ttgtacagac aacaggaatc tggtagagcc tggtttttgg gattaaataa ggaagggcaa 540 
gctatgaaag ggaacagagt aaagaaaacc aaaocagcag ctcattttct acccaagcca 600 
fcfcggaagttg ccatgtaccg agaaccatct ttgcatgatg ttggggaaac ggtcccgaag 660 
cctggggtga egccaagtaa aagcacaagt gcgtctgcaa taatgaatgg.aggcaaacca 720 
gtcaacaaga gtaagacaac atag ' 744 



«:210> 80 

<211> 468 

<212> DNA 

«213> Homo sapiens 



<300> 

<302> FGF2 
<310> NH002006 

<400> 80 

atggcagccg ggagcatcac cacgctgccc 
fctcccgcccg gccactfccaa ggaccccaag 
cfcgcgcatcc accocgacgg ccgagttgac 



gccttgcccg aggatggcgg cagcggcgcc 60 
cggctgtact gcaaaaacgg gggcttcttc 120 
ggggfcccggg agaagagcga ccctcacatc 180 
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aagctacaac ttcaagcaga agagagagga gttgtgtcta tcaaaggagt gtgtgctaac 240 

cgttacctgg ctatgaagga agabggaaga ttactggcfct ctaaatgtgt tacggatgag 300 

tgtttctttt ttgaacgatt ggaatctaat aactacaafca cttacoggtc aaggaaatac 360 

accagfcfcggt atgtggcact gaaacgaact gggcagtata aacttggatc caaaacagga 420 

cctgggcaga aagctatact ttfctcttcca atgtctgcta agagctga 46B 



<210> 81 

<211> 756 

<212> DN& 

<213> Homo sapiens 

<300> 

<302> FGF23 
<310> NM020638 

<4O0> 81 

atgttggggg cccgcctcag gctctgggtc tgtgccttgt gcagcgtctg cagcatgagc 60 
gtccteagag octatcocaa tgcctcccca ctgctcggct ccagctgggg tggcctgatc 120 
caccfcgtaca cagceacagc caggaacagc taccaccfcgc agatccacaa gaatggccat 180 
gtggatggcg caccccatca gaccatctac agtgccctga tgafccagatc agaggatgct 240 
ggctttgtgg tgattaeagg tgtgatgagc agaagatacc tctgcatgga tttcagaggc 300 
aacatttttg gatcacacta tttcgacccg gagaactgca ggttccaaca dcagacgctg 360 
gaaaacgggt acgacgtcta ccactctcct cagtatcact tcctggtcag tctgggccgg 420 
gcgaagagag ccttcctgcc aggcatgaac ccacccecgt actocoagtt cctgtcccgg 480 
aggaacgaga tceccctaat tcacttcaac acecccatac cacggcggca cacccggagc 540 
gccgaggacg actcggagcg ggaccccctg aacgtgctga agccccgggc ccggatgacc 600 
ccggccccgg cctcctgttc acaggagctc ccgagcgccg aggacaacag cccgatggoc S60 
agtgacccat taggggtggt caggggcggt cgagfcgaaca ogcacgctgg gggaacgggc 720 
ccggaaggct gccgcccctfc cgccaagttc atctag 7S6 



«21Q> 82 

<211> 720 

<212> DNA 

<213> Homo sapiana 

<300> 

<302> FGF3 
<310> KM005247 

<400> 32 

atgggcctaa tcfcggctgct actgctcagc ctgctggagc ccggctggcc cgcagcgggo 60 
cctggggogc ggttgcggcg cgatgcgggc ggccgtggog gcgtctacga gcaccttggc 120 
ggggcgcccc ggcgccgoaa gctctactgc gccacgaagt accacctcca gctgcacccg 180 
agcggccgcg tcaacggcag cctggagaac agcgcefcaca gtattttgga gataacggca 240 
gtggaggtgg gcattgtggc catcaggggt otottctpcg ggcggtacot ggcoatgaac 300 
aagaggggac gaotcfcatgc ttcggagcac tacagcgccg agtgcgagtt tgtggagcgg 360 
atccacgagc tgggctataa tacgfcatgcc tcccggctgt accggacggt gtctagtacg 420 
cctggggccc gccggcagcc cagcgccgag agactgtggt acgtgfcctgt gaacggcaag 480 
ggccggcccc gcaggggctt caagacccgc cgcacacaga agtcctccct gtfccctgccc 540 
cgcgtgctgg accacaggga ccacgagafcg gtgcggcage tacagagtgg gctgcccaga 600 
ccocctggta agggggtcca gccccgacgg cggcggcaga agcagagccc ggataacctg 660 
gagccctctc acgttcaggc ttcgagactg ggctcccagc tggaggccag tgcgcaotag 720 



<210> B3 
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<2ll> 807 
<212> Dm 
<213> Homo sapiens 

<300> 

<302> FQF5 
<310> NM004464 

<400> S3 

atgagcttgt cottcctcct cctcctcttc ttcagccacc tgatcctcag cgcctgggct 60 
cacggggaga agcgtctcgc ccccaaaggg caacecggac ccgctgccac tgataggaac 120 
cctataggct ccagcagcag acagagcagc agtagcgcta tgtcttcctc ttctgcctcc 180 
tcctcccccg cagctfcctct gggcagccaa ggaagtggct tggagcagag cagfcttccag 240 
tggagcocct cggggcgccg gaccggcagc cfcctactgoa gagtgggcat eggtttccat 300 
ctgcagatcfc acccggatgg caaagtcaat ggatcccacg aagccaatat gttaagtgfct 360 
tfcggaaatafc fctgcfcgtgte tcaggggafct gfcaggaatac gaggagtttt cagcaacaaa 420 
tfctttagcga tgfccaaaaaa aggaaaacfcc catgcaagtg ccaagttcac agatgactgc 480 
aagttcaggg agcgfctttca agaaaatagc fcataatacct atgccfccagc aatacataga 540 
actgaaaaaa cagggcggga gtggtatgtt gccctgaata aaagaggaaa agccaaacga 600 
gggtgcagcc cccgggttaa- accooagcat atctctaecc attttcttcc aagattcaag 660 
eagtcggagc agccagaact ttctttcacg gttactgttc ctgaaaagaa aaatccacct 720 
agccctatca agtcaaagat tcccctttct gcacctcgga aaaataccaa ctcagtgaaa 780 
tacagactca agtttcgctt tggataa 807 



<21Q> 84 

<211> 645 

<212> DNA 

<213> Homo sapiens 

<300> 

<3p2> FQPB 
<310> NMO0G119 

<400> B4 

atgggcagcc ccogcfcccgc gctgagctgc ctgctgttgc acttgctggt cctctgcctc 60 
caagcccagg taactgttca gtcctcacct aattttacac agcatgtgag ggagcagagc 120 
ctggtgacgg afccagctcag ccgccgcctc atccggacct accaactcta cagccgcacc 180 
agcgggaagc acgtgcaggt cctggccaac aagcgcatca acgccatggc agaggacggc 240 
gaccccttcg caaagctcat cgtggagacg gacacctttg gaagcagagt tcgagtccga 300 
ggagccgaga cgggcctcta catctgcatg aacaagaagg ggaagcfcgat cgocaagagc 360 
aacggcaaag gcaaggactg cgtcttcacg gagattgtgc tggagaacaa ctacacagcg 420 
ctgcagaatg ccaagtacga gggctggtac atggccttca cccgcaaggg ccggccccgc 480 
aagggotcca agacgcggca gcaccagcgt gaggtccact tcatgaagcg gctgcccegg 540 
ggccaccaca ccaccgagca gagcotgcgc ttcgagttcc tcaactaccc gcccttcacg 600 
cgcagcctgc goggcagcca gaggacfctgg gccccggaac cccgatagg 649 



<210> 85 
<211> 2466 
<212> DNA. 

<213» Homo sapiens 
<300> 

<302> FGFR2 
<310> NM000141 



<400> 85. 

abggbcagcb ggggbcgbbb eabcbgccbg 
gcccggcccb ccbbcagtbb agttgaggat 
aaabaccaaa tctctcaacc agaagtgtac 
cgctgcctgt tgaaagatgc cgccgtgatc 
cooaacaata ggaoagtgot babbggggag 
gactccggcc fcctafcgcttg bacbgccagb 
afcggtgaatg tcacagatgc cabcbcabcc 
gaagattttg tcagtgagaa cagtaaoaac 
aagatggaaa agcggctcca bgcbgbgccb 
gccgggggga acccaatgcc aaccatgcgg 
gagcabcgca ttggaggcta caaggtacga 
gtggtcccat cbgacaaggg aaattatacc 
aatoacacgt accacctgga tgttgtggag 
ggactgccgg caaabgccbc cacagtggtc 
bacagbgabg cccagcccca catccagtgg 
tacgggcccg acgggcbgcc ebaecbcaag 
gacaaagaga ttgaggttct ctatattcgg 
acgbgcbbgg cgggtaattc tattgggata 
ccagcgcctg gaagagaaaa ggagabbaca 
bacbgcabag gggfccbbcbb aatcgcctgt 
aagaacacga ccaagaagcc agactfccagc 
cgtatccccc tgcggagaca ggtaaoagtt 
aacacccegc tggfcgaggab aacaaoaogc 
gcaggggtct ccgagtatga acttccagag 
ctgaeactgg gcaagcccct gggagaaggt 
gtgggaattg acaaagacaa gcccaaggag 
gabgatgcca cagagaaaga cctt'tctgat 
attgggaaac acaagaatat cataaatctt 
tatgtcatag bbgagbabgc ctctaaaggc 
ccacccggga tggagtactc cbabgacabb 
aaggacbbgg tgtcatgcac ctaccagotg 
aaatgtattc abcgagabbb agcagccaga 
aaaatagcag actttggact cgccagagab 
accaabgggc ggcbbccagb caagtggatg 
actcatcaga gtgatgtotg gtcettcggg 
ggcccgccct acccagggat tcccgtggag 
agaatggata agccagccaa ctgcaccaac 
catgcagtgc cctcccagag accaacgttc 
ctcactctca caaceaabga ggaatacttg 
cctagttacc ctgacacaag aagttcttgfc 
gaccccabgc cbfcacgaacc abgccbbccb 
acatga 



<2io> B6 

<211> 2421 

<212> SNA 

<213> Homo sapiens 

<300> 

<302> PGFR3 
<310> NM000142 



gtcgtggtca ccatggoaac ctbgbcecbg CO 
accacattag agccagaaga gocaccaaco 120 
gbggcbgcgc caggggagtc gcbagaggbg 180 
agttggacfca aggatggggt gcacfctgggg 240 
taottgcaga taaagggcgc cacgccbaga 300 
aggacbgbag acagtgaaac bbggbacbbc 360 
ggagatgatg aggatgacac cgatggtgcg 420 
aagagagcac catactggac caacacagaa 4S0 
gcggccaaca ctgtcaagtb tcgctgccca 540 
tggctgaaaa acgggaagga gtttaagcag 600 
aaccagcacfc ggagcctcat tatggaaagt 660 
tgtgtggtgg agaatgaata cgggbccabc 720 
cgatcgcctc accggcccat cctccaagcc 780 
ggaggagacg bagagbbbgb cbgcaaggbb 840 
abcaagcacg bggaaaagaa cggcagtaaa 900 
gttctcaagg ccgccggtgt taacaccacg 360 
aatgtaactt bbgaggacgc tggggaatat 1020 
tcctttcact ctgcatggtt gacagttctg 1080 
gcttccccag aotaccfcgga gatagccatt 1140 
atggtggtaa cagtcatcct gtgccgaatg 1200 
agccagccgg ctgtgcacaa gctgaccaaa 1260 
tcggctgagt ccagctcctc catgaactcc 1320 
cbcbcbbcaa cggcagacac coccatgctg 1380 
gacccaaaat gggagbbbcc aagagataag 1440 
tgctttgggc aagtggbcat ggcggaagca 1500 
gcggbcaccg bggcegbgaa gabgbbgaaa 1560 
ctggfcgbcag agabggagab gabgaagatg 1620 
ctbggagccb gcacacagga bgggcctcbc 1680 
aaccbccgag aabaccbocg agcccggagg 1740 
aaccgtgbtc ctgaggagca gabgaccbbc 180O 
gccagaggca bggagbactt ggcbtcccaa 1860 
aatgbttbgg baacagaaaa caabgbgatg 1320 
abcaacaaba bagacbabba caaaaagacc 1980 
gcbccagaag cccfcgbbtga bagagbabac 2040 
gfcgttaatgb gggagabcbb cacbbtaggg 2100 
gaacbbbtta agctgcbgaa ggaaggacac 2160 
gaacbgbaca bgabgabgag ggacbgbbgg 2220 
aagcagbbgg bagaagacbb ggabcgaabb 2280 
gaccbcagcc aaccbcbcga acagbabbca 2340 
bcbboaggag abgabbcbgb bbbbbcbcoa 2400 
cagbabccac acabaaacgg cagbgbbaaa 2460 
, 2466 



<400> 86 

abgggcgccc cbgccbgcgc ccbcgcgcbc bgcgbggccg bggccabcgb ggccggcgcc 60 
bccbcggagb ccbbggggac ggagcagcgc gbcgbggggc gagcggcaga agbcccgggc 120 



ccagagcccg gccagcagga gcagttggtc ttcggcagcg gggatgctgt ggagctgagc ISO 
tgtcccccgc ccgggggtgg fccccatgggg cccacfcgfcct gggtoaagga tggcacaggg 240 
ctggtgccct cggagcgtgt cctggtgggg ccccagcggc tgcaggtgct gaatgcctcc 300 
cacgaggact ccggggccta cagctgccgg cagoggctca cgcagcgcgt actgtgccac 360 
ttcagtgtgc gggfcgacaga cgctccatcc tcgggagatg acgaagacgg ggaggacgag 420 
gctgaggaca caggtgtgga cacaggggcc ccttacfcgga cacggcccga gcggatggac 480- 
aagaagctgc tggccgtgcc ggccgccaac accgtccgct tccgctgccc agccgctggc 540 
aaccccactc cctocatctc ctggctgaag aacggcaggg agttccgcgg cgagcaocgo 600 
attggaggca tcaagcfcgcg gcatcagcag tggagcctgg tcatggaaag cgfcggtgccc 660 
tcggaocgcg gcaactacac otgcgtcgtg gagaacaagt ttggcagcat ccggcagaog 720 
tacaogctgg acgtgotgga gcgctccccg caccggccca tcctgcaggc ggggctgccg 780 
gccaaccaga cggcggtgcb gggcagcgac gtggagttcc actgcaaggt gtacagtgac 840 
gcacagcccc acatccagtg gctcaagcac gtggaggtga acggcagcaa ggtgggcccg 900 
gacggcacac cctacgttac cgfcgctcaag acggcgggcg ctaaoaccac cgacaaggag 960 
ctagaggtto tctccttgoa caacgtcacc tttgaggacg ccggggagta cacctgcctg 1020 
gcgggcaatt cfcattgggtt ttctcatcac tctgcgtggc tggtggtgct gccagccgag 1080 
gaggagcfcgg tggaggctga cgaggcgggc agtgtgtatg caggcatcct cagctacggg 1140 
gtgggcttct tcctgttcat cctggtggtg gcggctgtga cgctctgccg cctgcgcagc 1200 
ccccccaaga aaggcctggg ctcccccacc gtgcacaaga fccfccccgctt cccgctcaag 1260 
cgacaggtgt ccctggagtc caacgcgtcc atgagctcca acacaccacfc ggtgcgcatc 1320 
gcaaggctgt ccfccagggga gggccccacg ctggccaatg tctccgagot cgagcfcgcct 1380 
gccgacccea aatgggagct gtctcgggcc cggctgaccc tgggcaagcc ccttggggag 1440 
ggofcgcttcg gccaggtggt catggcggag gccatcggca ttgacaagga ccgggccgcc 1500 
aagcctgfcca ccgtagccgt gaagatgetg aaagacgatg ccactgacaa ggacctgtcg 1560 
gacctggtgt ctgagatgga gatgatgaag atgatcggga aacacaaaaa catcatcaac 1620 
cfcgctgggcg cctgcacgca gggcgggccc ctgtacgtgc tggtggagta cgcggcoaag 1680 
ggfcaacctgc gggagttfcct gcgggcgcgg cggcccccgg' gcctggacta cfcccttcgac 1740 
acctgcaagc cgcccgagga gcagctcacc ttcaaggacc tggtgtcctg tgcctaccag 1800 
gtggcccggg gcatggagta cttggccfccc cagaagfcgca tccacaggga cctggctgcc 1860 
cgcaatgtgo tggtgaccga ggacaaogtg atgaagatcg cagacttcgg gctggcecgg 1920 
gacgtgcaca acctcgacta ctacaagaag acaaccaacg gccggctgcc cgtgaagbgg 13B0 
atggcgcctg aggccttgtt fcgaccgagtc tacactcacc agagtgacgt ctggtccttt 2040 
ggggtcctgc tctgggagat cttcacgetg gggggctccc cgtacccagg catccctgtg 2100 
gaggagctct tcaagctgct gaaggagggc caccgcatgg acaagcccgc caactgcaca 21S0 
cacgacctgt acatgatcat gcgggagtgc tggcatgccg cgccctccca gaggcceacc 2220 
ttcaagcagc tggtggagga cctggaccgt gtccttaccg tgaogtccac cgacgagtac 2280 
ctggacctgt cggcgccttt cgagcagtac tccccgggtg gccaggacac ccccagctco 2340 
agctcctoag gggacgacte cgtgtttgcc cacgacctgc tgcccccggc ccoacccagc 2400 
agtgggggct cgcggacgtg a ^ 2421 



<210> 87 
<211> 2102 
<212> DHA • 
<213> Homo sapiens 

<300> 
<302> HGP 
<310> B0B541 

<400> 87 

atgcagaggg acaaaggaaa agaagaaata caattcatga attcaaaaaa tcagcaaaga 60 
ctaecctaat caaaatagat ccageactga agataaaaac caaaaaagtg aatactgcag 120 
accaatgtgo taatagatgfc actaggaata aaggactfcce attcactfcgc aaggcttttg 180 
tttttgataa agcaagaaaa caatgcctct ggtfcccectt caatagcatg tcaagtggag 240 
tgaaaaaaga atttggccat gaatttgacc tctatgaaaa caaagactac attagaaact 300 
gcatcatfcgg taaaggacgc agctacaagg gaacagtatc tatcactaag agtggcatca 360 



aatgtcagcc ctggagttce atgataccac acgaacacag ctttttgcct tcgagctatc 420 
gSSetaaaga octacaggaa aactacbgtc gaaatcctcg aggggaagaa gggggacoct 480 
ggtgtttcac aagcaatcca gaggtacgct acgaagfcctg tgacattcct cagfcgttcag 540 
aagfctgaatg catgacctgc aatggggaga gfctatcgagg totcatggat catacagaat 600 
caggcaagat ttgfccagcge tgggateatc agacaccaca ecggcacaaa ttcttgcctg 660 
aaagatatcc cgacaagggc tttgatgata atitattgccg caafccccgat ggccagccga 720 
ggccatggtg ctatactctt gacccccaoa cccgctggga gtacfcgtgca attaaaacat 780 
gcgotgacaa tactatgaat gacactgatg ttcctttgga aacaacfcgaa fcgcatccaag 840 
gfccaaggaga aggctacagg ggcactgtca ataccatttg gaatggaatt ccatgtcagc 900 
gfcfcgggattc tcagtatcct eacgagcatg acatgactcc tgaaaatttc aagtgcaagg 360 
acctacgaga aaafctactgc cgaaatccag atgggtctga atcaccctgg tgttttacca 1020 
otgatccaaa catccgagtt ggctactgct cccaaattcc aaactgtgat atgtcacatg 1080 
gacaagattg ttatcgtggg aatggcaaaa afctatatggg caacttatcc caaacaagat 13.40, 
ctggactaac atgtfccaatg tgggacaaga acatggaaga cttacatcgt catatofctct 1200 
gggaaocaga tgcaagtaag ctgaatgaga attactgccg aaatccagat gatgatgctc 1260 
atggaccctg gtgcfcacacg ggaaatccao fccattccfctg ggattatfcgc cctatttctc 1320 
gttgtgaagg tgataccaca cctacaatag teaafcttaga ccatcccgta atatcttgtg 1380 
ocaaaaggaa acaattgcga gttgtaaa'tg ggattccaac acgaacaaac ataggatgga 1440 
tggttagttt gagatacaga aataaacata tctgcggagg atcattgata aaggagagtt 1500 
gggttcttao tgcacgacag tgtttcccfct ctcgagactt gaaagattat gaagcttggc 1560 
ttggaattca tgatgtccac ggaagaggag atgagaaatg caaacaggtt ctcaatgttt 1620 
cccagctggt atatggecct gaaggatcag atctggttfct aatgaagctt gccaggcctg 1680 
ctgtcctgga tgattttgtt agtaogattg atttacctaa ttatggatgc acaattcctg 1740 
aaaagaocag ttgcagtgtt tatggctggg gctacactgg attgatcaac tatgatggcc 1800 
tattacgagc ggcacatctc tatataatgg gaaatgagaa atgcagccag catcatcgag 1860 
ggaaggtgac tctgaatgag totgaaatat gtgctggggc tgaaaagatt ggatcaggac 1520 
catgtgaggg ggattatggt ggcccacttg tttgtgagca acataaaatg agaatggttc 1980 
ttggtgtoat tgttcctggfc cgtggatgtg ecattccaaa tcgtcctggt atttttgtca 2040 
gagtageata ttatgcaaaa tggatacaca aaattatttt aacatataag gfcaccacagt 2100 
ca" 2102 

<210> 88 

<211> 360 

<212> UNA 

<213> Homo sapiens 

<300> 
«e302> ID3 
<310> XM001539 

<400> 88 

atgaaggcgc tgagcccggt gcgcggctgc tacgaggogg tgtgctgcct gtcggaacgc 60 
agtctggcca tcgcccgggg ccgagggaag ggcccggcag ctgaggagcc gctgagcttg 120 
ctggacgaca tgaaocactg ctactcccgc ctgcgggaac tggtacccgg agtcccgaga 180 
ggcactcagc ttagccaggt ggaaatccta cagogcgtca tcgactacat tctcgacctg 240 
caggtagtcc tggccgagcc agcccctgga ccccctgatg gcccccacct tcccatccag 300 
acagccgagc tcactccgga acttgtcatc tccaacgaca aaaggagctt ttgccacfcga 360 

<210> 83 

<211> 743 

<212> DHA 

<213> Homo sapiens 

<300> 

<302> IGF2 



fit 



<310> HMG00612 



<40O> 89 

atgggaatcc caafcggggaa gtcgatgctg 
tgctgcattg ctgcttaccg cccoagtgag 
ctcoagttcg tctgtgggga ccgcggcttc 
cgtogcagcc gtggcatcgt tgaggagtgc 
gagacgtact gtgcfcacccc cgccaagtcc 
cttccggaca acttccccag ataccccgtg 
cagtccaccc agcgccfcgcg caggggcctg 
gtgctcgcca aggagctcga ggcgttcagg 
ctacccaccc aagaccccgc ccacgggggc 
tgagcaaaac tgccgcaagt ctgcagcccg 
acggacgtfct ccatcaggtt ccatcccgaa 
tctcctgacc cagtccccgfc gccccgcctc 
ccatcgggct gaggaagcac age 



gtgettctea ccttcttggc cttcgcctcg 60 
accctgtgcg geggggaget ggtggacaoc 120 
tacttcagca ggcccgeaag ecgtgtgagc 180 
tgtttccgca gctgtgacot ggccctccfcg 240 
gagagggacg tgtcgaeccc tccgaccgtg 300 
ggcaagttct tccaatatga cacctggaag 3S0 
cctgccctcc tgcgtgcccg ccggggtcac 420 
gaggecaaac gtcaccgtcc cctgattgdt 490 
gcccccccag agatggecag caateggaag 540 
gngccaccat cctgcagcct cctcctgacc 600 
aatctctegg ttccaogtcc ccctggggct 660 
cccgaaacag gctaotctoc toggcccact 720 

743 



<Z10> 90 
<211> 7476 
<212> DNA 

<213> Homo aapieng 
<300> 

<302> IGP2H 
<310> NM000876 

<400> 90 

atgggggccg ccgccggccg gagcccccac ctggggccog cgcccgcccg ccgcccgcag 60 
cgctctctgc tcctgctgca gcfcgctgctg ctcgtcgctg ccccggggtc eaegcaggee 120 
caggccgccc cgttccccga gctgtgcagt tatacatggg aagetgttga taccaaaaat 1B0 
aatgtacttt ataaaatcaa catctgtgga agtgtggata ttgtccagtg cgggccatca 240 
agtgctgttt gtatgeaega cttgaagaca cgcacttatc attcagtggg tgactctgtt 300 
ttgagaagtg caaccagatc tctcctggaa ttcaacacaa cagtgagctg tgaccagcaa 360 
ggcaeaaatc acagagtcca gagcagcatt gccttcctgt gtgggaaaac cctgggaact 420 
cctgaatttg taactgeaac agaatgtgtg cactactttg agtggaggac cactgcagcc 480 
tgcaagaaag acatatttaa agcaaataag gaggtgecat gctatgtgtt tgatgaagag 540 
ttgaggaagc atgatctoaa tcctetgatc aagcttagtg gtgectaett ggtggatgac 600 
tccgatccgg acacttctct attcafceaat gtttgtagag aoatagacac actacgagac 660 
ccaggttcac agetgeggge ctgtoccccc ggcactgccg cctgcctggt aagaggacac 720 
oaggcgtttg atgttggcca gccccgggac ggactgaagc tggtgcgcaa ggacaggctt 780 
gtcotgagtt acgtgaggga agaggcagga aagctagact tttgtgatgg tcacagccct 840 
gcggfcgacta ttacatfctgt ttgcccgtcg gageggagag agggcaccat tcccaaactc 900 
acagctaaat ccaactgccg ctatgaaatt gagtggatta ctgagtatgc ctgccacaga 960 
gattacctgg aaagtaaaac ttgttctctg ageggegage agcaggatgt otocatagac 1020 
ctcacaccac ttgeccagag eggaggttea tcctatattt cagatggaaa agaatatttg 1080 
ttttatttga atgtctgtgg agaaactgaa atacagttct gtaataaaaa acaagctgea 1140 
gtfctgccaag tgaaaaagag cgatacctct caagtcaaag cagcaggaag afcaccacaat 1200 
cagaccctcc gafcattegga tggagacctc accttgatat attttggagg tgatgaatgc 1260 
agctcagggt ttcageggat gagegtcata aactttgagt gcaacaaaac cgcaggtaac 1320 
gatgggaaag gaactcctgt attcacaggg gaggttgact gcaccfcactt cfctcacatgg 1380 
gaeaeggaat acgcctgtgt taaggagaag gaagacctcc tctgcggtgc caccgacggg 1440 
aagaageget atgacctgtc cgcgctggtc cgccatgcag aaccagagca gaattgggaa 1500 
gctgtggatg gcagtoagac ggaaacagag aagaagcatt ttttoattaa tatbtgtcac 1560 
agagtgctgc aggaaggcaa ggcacgaggg tgtcccgagg aegeggcagt gtgtgcagtg 1620 
gataaaaatg gaagtaaaaa tcfcgggaaaa tttatttcct ctcccatgaa agagaaagga 1680 
aacattcaac tctcttattc agatggCgat gattgtggtc atggcaagaa aatfcaaaact 1740 



62 



aatatcacac ttgtafcgeaa gccaggtgat ctggaaagtg caccagtgtt gagaacttct 1800 
ggggaaggcg gttgctttta tgagtttgag tggcgcacag ctgcggcctg tgtgctgfcct I860 
aagacagaag gggagaacfcg cacggtcfctt gactcccagg cagggttttc ttttgactta 1920 
tcacctctca caaagaaaaa fcggtgcctat aaagttgaga caaagaagta tgacttttat 1980 
ataaatgtgt gtggcccggt gtctgtgagc ccctgfccagc cagactcagg agcctgccag 2040 
gtggcaaaaa gtgatgagaa gacttggaac ttgggtctga gtaatgcgaa gcttteatat 2100 
tatgatggga tgatccaact gaactacaga ggcggcacac cctataacaa tgaaagaoao 2160 
acaccgagag ctacgctcat cacctttctc tgtgatcgag acgcgggagfc gggcttccct 2220 
gaatatcagg aagaggataa cfcccacctac aacttccggt ggfcacaccag ctafcgcctgc 2280 
ccggaggagc ccctggaatg cgtagtgacc gacccctcoa cgctggagca gtacgaccfcc 2340 
tccagtctgg caaaatctga aggtggcctt ggaggaaact ggtatgccat ggacaactca 2400 
ggggaacafcg tcacgfcggag gaaataotac attaaagfcgt gtcggcctct gaatccagfcg 2460 
ccgggctgea accgatatge atcggcttgc cagatgaagt atgaaaaaga tcagggctcc 2520 
ttcactgaag tggtfctccat cagtaacttg ggaatggcaa agaccggccc ggtggttgag 25 B0 
gaeagcggca gcctccttct ggaatacgtg aatgggbcgg cctgcaccac cagcgatggc 2540 
agacagacca catataccac gaggatccafc ctcgtctgct ccaggggcag gctgaacagc 2700 
caccccatct ttfcctctcaa ctgggagtgt gtggtcagtt toctgtggaa cacagaggct 2760 
gcctgtccca ttcagacaao gacggafcaca gaccaggctt gctctataag ggatcocaac 2820 
agfcggatttg tgtttaatct taatccgcta aacagttcgc aaggatataa cgtctctggc 28B0 
attgggaaga tttttatgtt taatgtcfcgc ggcacaatgc ctgtctgtgg gaccatcctg 2940 
ggaaaacctg cttctggctg tgaggcagaa acccaaactg aagagctcaa gaattggaag 3000 
ccagcaaggc cagtcggaat tgagaaaagc ctocagctgt ccacagaggg cttcatcact 3060 
ctgacctaca aagggcctct ctcfcgccaaa ggtaccgqtg atgcttttafc cgtccgcttt 3120 
gfcttgcaatg atgatgttta ctcagggccc ctcaaattcc fcgcatcaaga tatcgactct 3180 
gggcaaggga tccgaaacac ttactttgag tttgaaaccg cgttggcctg tgttccttct 3240 
ccagtggact gccaagtcac cgacctggct ggaaatgagt acgaccfcgac tggcctaagc 3300 
acagtcagga aaccttggac ggctgttgac acctctgtcg atgggagaaa gaggaotttc 3360 
tatttgagcg tttgcaatcc tctcccttac attcctggat gccagggcag ogcagtgggg 3420 
tcttgcttag tgtcagaagg caatagctgg aatctgggtg tggtgcagat gagtccccaa 3480 
gccgcggcga atggatctet gagcatcatg tatgtcaacg gtgacaagtg tgggaaccag 3540 
cgcttctcca ccaggatcac gtttgagtgt gctcagatat cgggctcacc agcatttcag 3600 
cttcaggatg gttgtgagta cgfcgtttatc tggagaactg tggaagcctg tcccgfcfcgtc 3660 
agagtggaag gggacaactg fcgaggtgaaa gacccaaggc atggcaactt gfcafcgaccfcg 3720 
aagcccctgg gcctcaacga caccatcgtg agcgctggcg aatacactta ttacttccgg 378 0 
gtctgtggga agctttcctc agacgtctgc cccacaagtg acaagtccaa ggtggtcfcco 3840 
tcatgtcagg aaaagcggga accgcaggga tttcacaaag tggcaggtct cctgactcag 3900 
aagctaactt atgaaaatgg cttgttaaaa atgaacttca cgggggggga cacttgocat 3960 
aaggtttatc agcgctccac agccatcttc ttctactgtg accgcggcac ccagcggcca 4020 
gtatttctaa aggagactto agattgttcc tacttgtttg agtggcgaac gcagtatgcc 40B0 
fcgcccaccbt tcgatctgac tgaatgttca ttcaaagafcg gggctggcaa ctccttcgac 4140 
ctctcgtccc tgtcaaggta cagtgacaac tgggaagcca tcactgggac gggggacccg 4200 
gagoaotacc tcatcaatgt ctgcaagfcct ctggccocgc aggctggcac tgagccgtgc 4260 
cctccagaag cagcogcgtg tctgctgggt ggcfcccaagc cegtgaacct cggcagggta 4320 
agggacggac ctcagtggag agatggcata attgtcctga aatacgttga fcggcgactta 4380 
tgtccagatg ggattcggaa aaagtcaacc accatccgat tcaoctgcag cgagagccaa 4440 
gtgaactcca ggcccatgtt catcagcgcc gtggaggact gtgagtacac cfcttgcctgg 4500 
cccacagcca cagcctgtcc catgaagagc aacgagcatg atgactgcca ggtcaccaao 4560 
ccaagcacag gacacctgtt fcgatctgagc tccttaagtg gcagggcggg attcacagct 4620 
gcttacagcg agaaggggtt ggtttaoatg agcatctgtg gggagaatga aaactgccct 4680 
cctggcgtgg gggcctgctt tggacagacc aggattagcg tgggcaaggc caacaagagg 4740 
ctgagatacg tggaccaggt cctgcagctg gtgtacaagg atgggtcccc ttgtccctcc 4800 
aaatccggcc tgagctataa gagtgtgatc agfctfccgtgt gcaggcctga ggccgggcca 4860 
accaataggc ccatgctcat ctccctggac aagcagacat gcactctctt cttctcctgg 4920 
cacaogccgc tggcctgcga gcaagcgacc gaatgttccg tgaggaatgg aagcfcctatfc 4980 
gttgacttgt ctccccttat tcatcgcact ggtggttatg aggcttatga tgagagtgag 5040. 
gatgatgcot ccgataccaa ccctgatfctc tacatcaata tttgtcagcc actaaatccc 5100 
atgcacgcag tgccctgtcc tgcoggagcc gctgtgtgca aagttcctat tgatggfcccc 5160 



cccatagata tcggccgggfc agcaggacca ccaatactca atocaatagc aaatgagact 5220 
tacttgaatt ttgaaagcag fcactccttgc ttagcggaca agcatttcaa ctacacctcg 5280 
ctcatcgcgt ttcactgtaa gagaggtgtg agcatgggaa cgccfcaagefc gfctaaggacc 5340 
agcgagtgcg actttgtgtt cgaatgggag actcctgtcg tctgtcctga tgaagtgagg 5400 
afcggafcggct gtaccctgac agatgagcag ctcctctaca gcttcaactt gtccagcctt 5460 
tccacgagca cctfctaaggt gactcgogac tcgcgcacot acagcgttgg ggtgtgcacc S520 
tttgaagtcg ggccagaaca aggaggctgt aaggacggag gagtctgtcfc gctctcaggc 5580 
accaaggggg catcctttgg acggctgcaa tcaatgaaac tggafctacag gcaccaggat 5640 
gaagcggtcg ttttaagtta cgtgaatggt gatcgttgcc ctccagaaac cgatgaoggc 5700 
gtaccctgcg tcttcccctt catattcaat gggaagagct acgaggagtg catcatagag 5760 
agcagggcga agctgtggtg tagoacaact gcggactacg acagagaoca cgageggggc 5820 
ttctgcagac actcaaacag ctaccggaca tccagcatca tatttaagtg tgatgaagat 5880 
gaggacattg ggaggccaca agtcttcagt gaagtgogtg ggtgtgatgt gacatttgag 5940 
tggaaaacaa aagttgtctg ccctccaaag aagttggagt gcaaafctcge ecagaaaeac 6000 
aaaacctacg acctgcggct gctctcctct ctcaccgggt cctggtccct ggtccacaac 6060 
ggagtctcgt actatataaa tctgtgccag aaaatatafca aagggcccct gggctgctct 6120 
gaaagggcoa gcatttgcag aaggaccaca actggtgacg tbcaggtcct gggactcgtfc 6180 
cacacgcaga agctgggtgt cataggtgac aaagttgtfcg ccacgtactc caaaggttat 6240 
ccgtgtggtg gaaataagac cgcatcotcc gtgatagaat tgacctgtac aaagacggtg 6300 
ggcagacctg cattcaagag gtttgatatc gacagctgca cttactaott cagctgggac 6360 
tcccgggctg cctgcgccgt gaagcctcag gaggtgcaga tggtgaatgg gaccatcaoc 6420 
aaocctataa atggoaagag cttcagcctc ggagatattt attttaagct gttcagagcc 6480 
tctggggaca fcgaggaccaa tggggacaac tacctgtatg agatccaact ttcctocatc 6540 
acaagctcca gaaacccggc gtgctctgga gccaacatat gccaggtgaa gcccaacgat 6600 
cagcacttca gtcggaaagt tggaacctct gacaagacca agtactacct tcaagacggc 6660 
gatctcgatg tcgfcgtttgc ctcttcctct aagtgcggaa aggataagac caagtctgtt 6720 
tcttecacca tcttcttcca. ctgtgaccct ctggtggagg acgggatccc cgagttcagt 6780 
cacgagactg ccgactgcca gtacctcttc tcttggtaca cctcagccgt gtgtcctctg 6840 
ggggtgggct ttgacagcga gaatcccggg gacgacgggc agatgcacaa ggggctgtca 6900 
gaacggagcc aggcagtcgg cgcggtgctc agccfcgctgc tggfcggcgct cacctgctgc 6360 
ctgctggccc tgttgcfccfca caagaaggag aggagggaaa cagfcgataag taagotgaoc 7020 
acttgctgta ggagaagttc caacgtgtcc tacaaatact caaaggtgaa taaggaagaa 7080 
gagacagatg agaatgaaac agagtggctg atggaagaga tccagctgcc tcctxcacgg 7140 
cagggaaagg aagggcagga gaacggccat attaccacca agtcagtgaa ageecfccagc 7200 
tccctgcatg gggatgacca ggacagtgag gatgaggttc tgaccatccc agaggtgaaa 7260 
gttcactcgg gcaggggagc tggggcagag agctcccacc cagtgagaaa cgcacagagc 7320 
aafcgcccttc aggagcgtga ggacgatagg gtggggctgg tcaggggtga gaaggcgagg 7380 
aaagggaagt ccagctctgc acagcagaag acagtgagct ccaccaagct ggtgtccttc 7440 
catgacgaca gcgacgagga cctcttacac atctga " ~ 7475 



<210> 81 

<211> 4104 

<212> DNA 

<213> Homo sapiens 

<300> . . 

<302> 1QF1R 
<310> NM000875 

<400> 91 

atgaagtcfcg gctccggagg agggfcccccg acctcgctgt gggggctcct gtttctctcc 60 
gcogcgcfcct cgctctggcc gacgagtgga gaaafcctgog ggccaggcat cgacatccgc 120 
aacgactatc agcagcfcgaa gcgcctggag aactgcacgg tgatcgaggg ctacctccac 180 
atcctgctca tctccaaggc cgaggactac cgcagctacc gcttccccaa gctcacggtc 240 
attaccgagt acfctgcfcgct gttccgagtg gctggcctcg agagcctcgg agacctcttc 300 
cccaacctca cggtcatccg cggctggaaa ctcttctaca aetacgccct ggtcatcttc 360 



64 



gagatgacca atctcaagga tattgggctt tacaaccega ggaacatfcac tcggggggcc 420 
atcaggattg agaaaaatgc tgacctctgt tacctctcca ctgtggactg gtccctgafcc 4B0 
ctggatgcgg tgtccaataa ctacatfcgfcg gggaataagc ccccaaagga atgtggggac 540 
cfcgtgtccag ggaccatgga ggagaagccg atgtgtgaga agaccacoat caacaatgag 600 
tacaactacc gctgctggac cacaaaocgc tgccagaaaa tgtgcccaag cacgtgtggg 660 
aagcgggcgt gcacogagaa caatgagtgc tgceaceccg agfcgecfcggg cagotgcagc 720 
gcgcotgaca acgacacggc ctgfcgtagcfc tgccgccacfc actactatgc cggfcgfcctgt 700 
gtgcctgcct gcccgcccaa cacctacagg tttgagggct ggcgctgtgt ggaccgtgac 840 
ttctgcgcca acatcefccag cgccgagagc agcgactccg aggggtttgt gatccacgac 900 
ggcgagtgca tgcaggagtg cccctcgggc ttcatccgca acggcagcca gagcatgfcac 960 
tgcatccctt gtgaaggtcc ttgcccgaag gtctgtgagg aagaaaagaa aacaaagacc 1020 
attgafctctg ttactfcctgc tcagatgctc caaggatgca ccatcttcaa gggoaattfcg 1080 
ctcattaaca fcccgacgggg gaataacatt gcttcagagc tggagaactt catggggctc 1140 
atcgaggtgg tgacgggcta cgtgaagatc cgccattctc atgccttggt ctccttgtcc 1200 
ttcctaaa"aa accttcgcct catoctagga gaggagcagc tagaagggaa ttactccttc 1260 
tacgtcctcg acaaccagaa cttgcagcaa ctgtgggaot gggaccaccg caaoctgacc 1320 
atcaaagcag ggaaaatgta ctttgctttc aafccccaaat tatgtgtttc cgaaatttac 1380 
ogcatggagg aagtgacggg gactaaaggg cgccaaagca aaggggacat aaacacoagg 1440 
aacaacgggg agagagcctc ctgtgaaagt gacgtcctgc atttcacctc caccaccacg 1500 
tcgaagaatc gcatcatcat aacctggcac cggtaccggc cccctgacta cagggatetc 1560 
atcagcttca ccgtttacta oaaggaagca ccctttaaga atgtcacaga gtatgatggg 1620 
caggatgcct gcggcfcccaa cagctggaac atggtggacg tggacctccc gcccaacaag 1680 
gacgfcggagc ccggcatctt actacatggg cfcgaagcect ggactcagta cgccgtttac 1740 
gtcaaggctg tgaccctcac catggtggag aacgaccata tccgtggggc caagagtgag 1800 
atcttgtaca ttcgcaccaa tgcttcagtt ccttccattc ccbtggacgt tctttcagca 1860 
tcgaactcct cttctcagtt aatcgtgaag tggaaccctc cctctctgco caacggcaac 1920 
ctgagttact acattgtgcg ctggcagcgg cagcctcagg acggctacct ttaccggoac 1980 
aattactgct ccaaagacaa aatccccafcc aggaagtatg ccgacggcac catogacatt 2040 
gaggaggtca cagagaaccc caagactgag gtgtgtggfcg gggagaaagg gccttgctgc 2100 
gcctgcccca aaactgaagc cgagaagcag gccgagaagg aggaggctga ataccgcaaa 2160 
gtctttgaga atttcotgca caactccatc ttcgtgccca gacctgaaag gaagcggaga 2220 
gatgtcatgc aagtggccaa caccaccatg tccagccgaa gcaggaacac cacggqcgca 2280 
gacacctaca acatcaccga cccggaagag ctggagacag agtacccttt ctttgagagc 2340 
agagtggata acaaggagag aactgtcatt tctaaccttc ggccfcttcac attgtaccgc 2400 
atcgatatcc acagctgcaa ccacgaggct gagaagctgg gctgcagcgc ctccaacttc 2460 
gtctttgcaa ggactafcgcc cgcagaagga gcagatgaca ttcctgggcc agtgacctgg 2520 
gagccaaggc ctgaaaactc catcttttta aagtggccgg aacctgagaa tcccaatgga 2580 
ttgattctaa tgtatgaaat aaaatacgga tcacaagfctg aggatcagcg agaatgtgtg 2640 
tccagacagg aatacaggaa gtatggaggg gccaagctaa acoggctaaa cccggggaac 2700 
fcacacagccc ggattcaggc cacafcctctc fccfcgggaatg ggtcgtggac agatcctgtg 2760 
ttcttctatg tccaggccaa aacaggatat gaaaacttca tccatctgat catcgctctg 2820 
cccgtcgctg tcctgttgat cgtgggaggg ttggfcgatta tgctgtaogfc cttccataga 2B80 
aagagaaata acagcaggct ggggaatgga gtgctgtatg cctctgtgaa cccggagtac 2940 
fctcagcgctg otgatgtgta cgttccfcgat gagtgggagg tggctcggga gaagatcacc 3000 
atgagceggg aaettgggca ggggtcgttt gggatggtct atgaaggagt tgccaagggt 3060 
gtggtgaaag atgaacctga aaccagagtg gccattaaaa cagfcgaacga ggccgcaagc 3120 
atgcgtgaga ggafctgagtt tctcaacgaa gcttctgtga tgaaggagtt caattgtcac 3180 
catgtggtgc gattgctggg fcgtggtgtcc caaggccagc caacactggt catcatggaa 3240 
ctgatgacae ggggcgatct caaaagttat ctccggfcctc tgaggccaga aatggagaat 3300 
aatccagtcc tagcacctcc aagcctgagc aagatgattc agatggccgg agagattgca 3360 
gacggcatgg catacctcaa cgccaataag ttcgtccaca gagacctfcgc tgcccggaat 3420 
tgcatggtag cogaagattt cacagtcaaa atcggagatt ttggtatgac gcgagatafcc 3480 
tatgagacag actattaccg gaaaggaggc aaagggctgc tgcccgtgcg ctggatgfcct 3540 
cctgagfcccc fccaaggatgg agfccttcacc acfctactcgg acgtctggtc ottcggggtc 3600 
gtcctctggg agatcgccac actggccgag cagccctacc agggctfcgtc caacgagcaa 3660. 
gtcctccgct tcgtcatgga gggcggcctt ctggacaagc cagacaactg tcctgacatg 3720 
ctgttfcgaac tgatgcgcat gtgctggcag tataacccca agatgaggcc fctccttcctg 3780 



to 



gagatcatca gcagcatcaa agaggagatg 
tacagcgagg agaacaagct goccgagccg 
gagagcgtcc ecctggaccc ctcggcctcc 
tcaggacaca aggcogagaa cggocccggo 
gacgagagac agccttacgc ccacatgaac 
ctgooccagt cfctcgacetg ctga 



gagcctggct tccgggaggfc ctccttctac 3840 
gaggagctgg acctggagcc agagaacatg 3900 
tcgtcctccc tgccactgcc cgacagacac 3960 
cctggggtgc tggtccfcccg cgccagcttc 4020 
gggggccgca agaacgagcg ggecttgccg 4080 
4104 



<210> 92 

<211> 72'6 

<212> DHA 

<213> Homo sapiens 

<300> 

<3Q2» PDGPB 
<310> NM0O26O8 

<400> 92 

afcgaatcgct gctgggcgct ctfccctgtct ctctgctgct acctgcgtct ggtcagcgcc 60 
gagggggacc ccattcccga ggagctttat gagatgctga gtgaccactc gatccgctcc 120 
tttgatgatc tccaacgoct gctgcacgga gaccccggag aggaagatgg ggccgagttg 180 
gacctgaaca tgacccgctc ccactctgga ggcgagcfcgg agagcttggc tcgtggaaga 240 
aggagcctgg gttccctgac cattgctgag ccggccatga fcegccgagtg caagacgcgc 300 
accgaggtgt tcgagatctc ccggcgcctc atagaccgca ccaacgccaa ctfccctggtg 360 
tggccgcccfc gtgtggaggt gcagcgctgc tccggctgct gcaacaaccg caacgtgcag 420 
tgccgcccca cccaggtgca gctgcgacot gtccaggtga gaaagatcga gattgtgcgg 480 
aagaagccaa tctttaagaa ggccacggtg acgctggaag accacctggc atgcaagtgt 540 
gagacagtgg cagctgcacg gcctgtgacc cgaagcccgg ggggttccca ggagcagoga 600 
gccaaaacgc- cccaaactcg ggfcgaccati: cggacggtgc gagtccgccg gccccccaag 660 
ggcaagcacc ggaaattcaa gcacacgcat gaoaagacgg cactgaagga gacccfctgga 720 
gcctag 726 



<210> 93 

<211> 1512 

<212> DMA 

<213> Homo sapiens 

<300> 

<302> TGFbetaRl 
<310> NM004612 

<400> 93 

atggaggcgg cggtcgotgc tccgcgtccc cggctgcfccc tccbcgtgct ggcggcggcg SO 
goggcggcgg cggoggogct gcfccccgggg gcgacggcgt fcacagtgttt ctgccacctc 120 
tgtacaaaag acaattttac ttgtgfcgaca gatgggctct gctttgtcfcc tgtcacagag 180 
accacagaca aagttataca caacagcatg tgtatagotg aaattgactt aattcctcga 240 
gataggccgt ttgtatgbgc accctcttca aaaacfcgggfc ctgtgactac aacatattgc 300 
tgcaatcagg accattgcaa taaaatagaa cttccaacta ctgtaaagtc atcacctggc 360 
cttggtcctg fcggaactggc agotgtcatt gctggaccag fcgtgcttcgt ctgcatctca 420 
ctcatgttga tggtctatat ctgccacaac cgcactgtca ttcaccatcg agtgccaaat 480 
gaagaggacc cttcattaga tcgccctttt atttcagagg gtacfcacgtt gaaagactta 540 
atttatgata tgacaacgtc aggttctggc tcaggtfctac cattgcttgt fccagagaaca 600 
attgcgagaa ctattgtgtt acaagaaaga attggcaaag gtcgatttgg agaagtttgg 660 
agaggaaagt ggcggggaga agaagfctgct gttaagatat tctcctctag agaagaacgt 720 
tcgtggttcc gtgaggcaga gatttatcaa actgfcaatgt tacgtcatga aaacatcotg 780 
ggatttafcag cagcagacaa fcaaagacaat ggtacttgga ctcagctctg gttggtgtca 840 



gattatcatg agcatggatc cctttttgat 
ggaatgataa aaettgctct gfcccacggcg 
gttggtaccc aaggaaagcc agccattgct 
gtaaagaaga atggaacttg ctgtafctgca 
gccacagata ccattgatat tgctccaaac 
cctgaagttc tcgatgatfcc cataaatatg 
atctatgcaa fcgggcttagt atfcctgggaa 
catgaagatt accaactgcc ttattatgat 
atgagaaaag ttgtttgtga acagaagtta 
tgtgaagcct tgagagtaat ggctaaaatt 
gctaggcfcta cagcattgcg gatfcaagaaa 
afccaaaatgt aa 



tacttaaaca gatacacagt tactgtggaa 900 
agcggtcttg cccatcttoa catggagatt 960 
catagagatt tgaaatcaaa gaatafccttg 1020 
gacttaggac tggcagtaag acafcgattca 1080 
cacagagtgg gaacaaaaag gtacafcggcc 1140 
aaacactttg aatccttcaa acgtgctgac 1200 
afctgctcgac gatgttccat tggtggaatt 1260 
cttgtacctt ctgacccatc agttgaagaa 1320 
aggcoaaata toccaaacag atggcagagc 1380 
atgagagaat gttggtatgc caatggagca 1440 
acattatcgc aactcagtca acaggaaggc 1500 
IS 12 



«210> 94 
<21i> 4044 
<212> UNA 

<213> Hottto sapiens 

<300> 

<302> Flkl 
<310> JKF035121 

«4Q0> 94 

atg'cagagca aggtgctgct ggccgtcgcc 
tctgtgggtt tgcetagtgt ttctcttgat 
cttacaatta aggctaatac aactcttcaa 
tggctttggc ccaataatca gagtggcagt 
gatggcctct tctgtaagac actcacaatt 
tacaagtgct tctaccggga aactgacttg 
tacagafcctc catttattgc ttctgttagt 
aacaaaaaca aaactgtggt gattccatgt 
etttgttgcaa gatacccaga aaagagattt 
agcaagaagg gctttactat tcccagctac 
gaageaaaaa ttaatgatga aagttaccag 
tataggattt atgatgtggt tctgagtccg 
aagcttgtct taaattgtac agcaagaact 
gaataccctt cttcgaagca tcagoataag 
tctgggagtg agatgaagaa atttttgagc 
gaccaaggat tgtacacctg tgcagcatcc 
tttgtcaggg tccatgaaaa accttttgtt 
gaagccacgg tgggggagcg tgtcagaatc 
gaaataaaat ggtataaaaa tggaataccc 
cafcgtactga cgatfcatgga agtgagtgaa 
accaatccca tttcaaagga gaagcagagc 
ccccagattg gtgagaaatc tctaatctct 
caaacgctga catgtacggt ctatgccatt 
cagttggagg aagagtgcgc caaogagccc 
ccttgtgaag aatggagaag tgtggaggac 
aaaaafceaat ttgctctaat tgaaggaaaa 
gcggcaaatg tgtcagcttt gtacaaatgt 
a 999tgatcfc ccttccacgt gaccaggggt 
cccactgagc aggagagcgt gtctttgtgg 
ctcacatggt acaagcttgg cccacagcct 
cctgtttgoa agaacttgga tactctttgg 
acaaatgaca ttttgatcat ggagcttaag 
gtctgccttg ctcaagacag gaagaccaag 



ctgtggctct gcgtggagac ccgggccgcc 60 
ctgcccaggc tcagcataca aaaagacata 120 
attacttgca ggggacagag ggacttggac 180 
gagcaaaggg tggaggtgac tgagtgcagc 240 
ccaaaagtga tcggaaatga oactggagcc 300 
gcctcggtca tttatgtcta tgttcaagafc 360 
gaccaacatg gagtcgtgta cattactgag 420 
ctcgggtcca tttcaaatct caacgtgtca 480 
gttcctgatg gtaacagaat ttcctgggac 540 
atgatcagct atgctggcat ggtcttctgt 600 
tctattafcgt acatagttgt cgttgtaggg 660 
tctcatggaa ttgaactatc tgttggagaa 720 
gaactaaatg tggggatfcga cttcaactgg 780 
aaacttgtaa aocgagacct aaaaacccag 840 
accttaacta tagatggtgt aacccggagt 900 
agtgggctga tgaccaagaa gaacagcaca 960 
gcttttggaa gtggcatgga atctctggtg 1020 
cctgcgaagt accttggtta cccaceccca loao 
cttgagtcca atcacacaat taaagogggg 1140 
agagacacag gaaattacac tgtcatcctt 1200 
catgtggtct ctctggttgt gtatgtccca 1260 
cctgtggatt cotaccagta cggcaccaot 1320 
cctcccc?cgc atcacatcca ctggtattgg 1380 
agccaagctg tctcagtgac aaacccatac 1440 
ttccagggag gaaataaaat tgaagttaat 1500 
aacaaaactg taagtaccct tgttatccaa 1560 
gaagcggtca acaaagtcgg gagaggagag 1630 
cctgaaatta ctttgcaacc tgacatgcag 1680 
tgcactgcag acagatctao gtttgagaac 1740 
ctgccaatcc atgtgggaga gttgcccaca 1800 
aaattgaatg ccaccatgtt ctctaatagc I860 
aatgcatcct tgcaggacca aggagactat 1920 
aaaagacatt gcgtggtcag gcagctcaoa 19S0 



fn 



gtcctagagc gtgtggcacc cacgatcaea ggaaaectgg agaatcagac gacaagtatc 2040 
ggggaaagca tcgaagtctc atgcacggca tctgggaatc cccctccaca gatcatgtgg 2100 
tttaaagata atgagacect tgtagaagac tcaggcattg tattgaagga tgggaacogg 2160 
aacctcacta tccgcagagfc gaggaaggag gacgaaggcc tctacacctg ceaggcatgc 2220 
agfcgttcfctg gctgtgcaaa agtggaggoa tttfctcataa tagaaggtgc ccaggaaaag 2280 
acgaacttgg aaatcattat tctagtaggc acggcggtga ttgceatgtt cfctctggcta 2340 
cttcttgtca tcafccctacg gaccgttaag cgggccaatg gaggggaact gaagacaggc 2400 
tacttgtcca tcgtcatgga tcoagatgaa cteccafctgg atgaaeattg tgaacgacfcg 2460 
ccttatgatg ccagcaaatg ggaattcccc agagaccggc tgaagctagg taagcctctt 2520 
ggccgtggtg ccttfcggcca agtgatfcgaa gcagatgcct fctggaattga caagacagca 2580 
aottgcagga cagtagcagt caaaatgttg aaagaaggag caacacacag tgagcatcga 2640 
gcfectcatgt ctgaacfccaa gatcctcafct cafcattggtc accatctcaa tgtggtcaac 2700 
cttctaggtg cctgtaccaa gccaggaggg ccactcatgg tgattgtgga attctgcaaa 2760 
tttggaaacc tgtccactta cctgaggagc aagagaaatg aatttgbccc ctacaagacc 2820 
aaaggggcac gattccgtca agggaaagac tacgttggag caatccctgt ggafcctgaaa 2880 
cggcgctfcgg aeagcatcac cagtagccag agctcagcca gctctggatt tgtggaggag 2940 
aagtccctca gtgatgtaga agaagaggaa gctcctgaag atctgtataa ggacttcctg 3000 
accttggagc atctcatctg ttacagcttc caagtggcta agggcafcgga gttcttggca 3060 
ecgcgaaagt gtatccacag ggacctggcg gcacgaaata tcctcttatc ggagaagaac 3120 
gtggttaaaa fcetgtgactt tggcttggcc cgggatattt ataaagatc* agattatgfcc 3180 
agaaaaggag atgctcgccfc ccctttgaaa tggatggccc cagaaacaat ttttgacaga 3240 
gtgtacacaa tccagagtga cgfcctggtct tttggtgttt tgctgtggga aatattttcc 3300 
ttaggtgctt ctceatatcc tggggtaaag attgatgaag aatfcttgtag gcgattgaaa 3360 
gaaggaacta gaatgagggc ccctgatfcat actacaccag aaatgtacca gaccatgctg 3420 
gactgctggc acggggagcc cagtcagaga cccacgcttt cagagttggt ggaacatttg 3480 
ggaaatctct tgcaagctaa tgctcagcag gatggcaaag actacattgt tcttccgata 3540 
tcagagactt tgagcatgga agaggattct ggaetctctc tgcctacctc acctgtttec 3600 
tgtatggagg aggaggaagt atgtgacccc aaattccatt atgacaacac agcaggaatc 3660 
agtcagtatc tgcagaacag taagcgaaag agccggcctg tgagfcgtaaa aacatttgaa 3720 
gatateccgt tagaagaacc agaagtaaaa gtaatcccag atgacaacca gacggacagt 3780 
ggtafcggtfcc ttgcctcaga agagctgaaa actttggaag acagaaccaa attatetcca 3840 
tcttttggtg gaatggtgcc cagcaaaagc agggagtctg tggcatctga aggctcaaac 3900 
cagacaagcg gctaccagfcc cggatatcac tccgatgaca cagacaccac cgtgtactcc 3960 
agtgaggaag cagaactttt aaagctgata gagattggag tgcaaaccgg tagcacagcc 4020 
cagattctcc agcctgactc gggg 4044 



<210> 95 

<211> 4017 

<212> DKA 

<213> Homo aapiexiB 

<3.00> 

<302> Fltl 
<310> AF063657 

<400> -95 

atggtcagct acbgggacac cggggtcctg ctgtgegcgc tgctcagctg tctgcttctc 60 
acaggatcta gttcaggttc aaaattaaaa gatccfcgaac tgagtttaaa aggcacooag 120 
caeatcatgc aagcaggcca gacactgcat ctccaatgca ggggggaagc agcccataaa 180 
tggtctttgc ctgaaatggt gagtaaggaa agcgaaaggc tgagcataac taaatctgcc 240 
tgtggaagaa atggcaaaca attcfcgcagt actttaacct tgaacacagc fccaagcaaac 300 
cacactggct tctacagctg caaatatcta gcfcgtaccta cttcaaagaa gaaggaaaca 360 
gaatctgcaa tctatatatt tattagfcgat acaggtagac ctttcgtaga gafcgtacagt 420 
gaaatccceg aaattataca catgactgaa ggaagggago tcgtcattcc ctgccgggtt 480 
acgccacota acatcactgt tactttaaaa aagtttccac ttgacacttt gatccctgat 540 
ggaaaacgca taatotggga cagtagaaag ggcttcatca tafccaaatgc aacgtacaaa 600 



gaaabagggc bbcbgaccbg tgaagcaaca gtcaatgggc atttgtataa gacaaacbab 660 
ctcacacatc gacaaaccaa tacaatcata gatgtccaaa taagcacacc acgcccagtc 720 
aaabtacbba gaggccabac tcttgtcctc aattgtaebg ctaccactcc ctbgaacacg 780 
agagttoaaa tgacctggag ttaccctgat gaaaaaaata agagagcttc cgtaaggcga 840 
cgaattgacc aaagcaattc ccafcgccaac atattctaca gtgttcttac tattgacaaa 500 
atgcagaaca aagacaaagg actbtatacb tgtcgtgtaa ggagtggacc atcabbcaaa 960 
bcbgbtaaca cctcagtgca tatatatgat aaagcattca tcacfcgtgaa acatcgaaaa 1020 
cagcaggtgc ttgaaaccgt agcfcggcaag cggtcttacc ggctctctat gaaagbgaag 1080 
gcatttccct cgccggaagb tgtabggbta aaagafcgggb tacotgcgac tgagaaatct 1140 
gctcgctatt tgaotcgtgg cbactcgbba abbabcaagg acgbaacbga agaggatgca 1200 
gggaattata caatcttgot gagcataaaa cagtcaaatg bgbbbaaaaa cctcactgcc 1260 
actctaafctg tcaatgtgaa accccagabb tacgaaaagg ccgtgtcatc gbbbccagac 1320 
ccggctctct acccactggg cagcagacaa abccbgacbb gtaccgcata bggfcabcccb 1380 
caacctacaa tcaagtggtt cbggcacccc tgtaaccata atcattccga agcaaggtgt 1440 
gacttttgtt ccaabaabga agagtccttt abccbggabg cbgacagcaa cabgggaaac 1500 
agaattgaga gcabeacbca gcgcatggca ataatagaag gaaagaataa gatggctagc 1S60 
accttggttg tggctgactc tagaatttct ggaatctaca bbbgcabagc bbccaabaaa 1620 
gbbgggacbg tgggaagaaa cataagcbbb tatatcacag atgtgccaaa bgggbbbcab 1680 
gttaaottgg aaaaaatgcc gacggaagga gaggacctga aactgtcttg cacagttaac 1740 
aagttcttat acagagacgt bacbbggabb ttactgcgga cagttaataa cagaacaatg 1800 
cactacagta ttagcaagca aaaaatggcc atcactaagg agcactccat cacbcbbaab 1860 
cbbaccabca tgaatgtttc cctgcaagat tcaggcacct atgcctgcag agccaggaat 1920 
gbabacacag gggaagaaat cctccagaag aaagaaabba caatcagaga tcaggaagca 1580 
ccatacctcc tgcgaaacct cagbgabcac acagtggcca tcagcagttc caccacbbba 2040 
gactgtcatg ctaatggtgt ccccgagcct cagatcactt ggbbbaaaaa caaccacaaa 2100 
atacaacaag agcctggaat babbbbagga ccaggaagoa gcacgctgtt tattgaaaga 2160 
gtcacagaag aggatgaagg tgtctatcac tgcaaagcca ccaaccagaa gggcbctgbg 2220 
gaaagbbcag catacctcac bgbtcaagga acctcggaca agtctaatct ggagcbgabc 22B0 
acbcbaacab gcaccbgbgb ggctgcgact ctcttctggc tcctattaac cctctttatc 2340 
cgaaaaatga aaaggtcttc ttctgaaata aagactgact accbatcaat tataatggac 2400 
ccagatgaag ttcctttgga tgagcagtgt gagcggctcc cttatgatgc cagcaagtgg 2460 
gagtttgccc gggagagact baaacbgggc aaatcacttg gaagaggggc ttttggaaaa 2S20 
gbggbtcaag cabcagcabb tggcabbaag aaatcaccta cgtgccggac tgtggctgtg 2580 
aaaabgcbga aagagggggc oacggccagc gagbacaaag cbcbgabgac tgagctaaaa 2640 
atcttgaccc aoatfcggcca ccabcbgaac gtggttaacc tgctgggagc ctgcaccaag 2700 
caaggagggc ctctgatggt gabbgbbgaa tactgcaaat atggaaatct ctccaactao 2760 
ctcaagagca aacgbgacbb attttttctc aacaaggatg cagcactaoa catggagcct 2820 
aagaaagaaa aaatggagcc aggcctggaa caaggcaaga aaccaagact agatagcgto 2880 
accagcagcg aaagotttgc gagcbccggc tttcaggaag ataaaagfcct gagtgatgtt 2940 
9339aagagg aggattctga cggbbbcbac aaggagccca fccactatgga agatctgatt 3000 
bcbbacagbb ttcaagtggc cagaggcatg gagbbcebgb cttccagaaa gbgcabbcab 3060 
cgggacebgg cagcgagaaa cattctttta tctgagaaca acgtggtgaa gabbbgbgab 3120 
tttggccttg cocgggatat bbabaagaac cccgattatg tgagaaaagg agatactcga 3180 
cttcctctga aatggatggc tcctgaatct atctttgaca aaatctacag caccaagagc 3240 
gacgtgtggt cttacggagt attgctgtgg gaaatcttct ccttaggtgg gtctccatac 3300 
ccaggagtac aaatggatga ggacttttgo agtcgcctga gggaaggcat gaggatgaga 3360 
gcbccbgagb actctacfccc bgaaabcbab cagabcabgc tggacbgctg gcacagagac 3420 
ccaaaagaaa ggccaagatt tgcagaactt gbggaaaaae taggtgattt gcttcaagca 3460 
aatgtacaac aggabggbaa agactacatc ccaatcaatg ccatactgac aggaaatagt 3540 
gggtttacat actcaactcc bgccbtcbcb gaggacttct bcaaggaaag babtbcagcb 3600 
ccgaagbbba abbcaggaag cbcbgabgab gbcagababg baaabgcfcbt oaagbtcatg 3660 
agccbggaaa gaabcaaaac cbbbgaagaa cbbbbaccga abgccaccbc catgbbbgab 3720 
gacbaccagg gcgacagcag cactcbgbbg gccbcbccca bgcbgaagcg cbbcaccbgg 3780 
actgaeagca aacocaaggc cbcgctcaag abtgacbbga gagbaaccag baaaagbaag 3840 
gagbcggggc tgbcbgabgb cagcaggccc agtttcbgcc abtccagcbg tgggcacgbc 3900. 
agcgaaggca agcgcaggtb caccbacgac cacgcbgagc bggaaaggaa aabcgcgfcgc 3960 
tgcbcoccgc ccccagacta caacbcggtg gboctgbacb ccaccccacc cabcbag 4017- 
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atgcagcggg gcgccgcgcfc gtgcctgcga ctgtggctct gcctgggact cctggacggc so 
ctggtgagtg gctactccat gacccccccg accttgaaca toacggagga gtcacacgtc 120 
atcgacaccg gtgacagcct gtccatctcc tgcaggggac agcacccoct cgagtgggct 180 

ls tggccaggag ctcaggaggc gcoagccacc ggagacaagg acagcgagga cacgggggfcg 240 
gtgcgagact gcgagggcac agacgccagg ccctactgca aggtgttgct gctgcacgag 300 
gtacatgcca acgacacagg cagctacgtc tgctactaca agtacatcaa ggcaagcatc 360 
gagggcacca cggccgecag ctcctacgtg ttcgtgagag actttgagca gccattcatc 420 
aacaagcctg acacgctctt ggtcaacagg aaggacgcca tgtgggtgcc ctgfcctggtg 480 

jo tocatcoccg gcctcaatgt cacgctgcgc tcgcaaagct cggfcgctgfcg gccagacggg 540 
caggaggtgg fcgtgggatga ccggcggggc atgcfccgtgt ccacgccact gctgcacgat 60Q 
gccctgtacc tgcagtgcga gaccacctgg ggagaocagg acttcctttc caacccettc 660 
ctggtgcaca tcacaggcaa cgagctctat gacatccagc tgttgoccag gaagtcgctg 720 
gagctgctgg taggggagaa gctggtcctg aactgcaccg tgtgggcCga gtttaactca 780 

25 ggtgtcacct ttgactggga ctacccaggg aagcaggcag agcggggtaa gtgggtgcoc 840 
gagcgacgct cccagcagac ccacacagaa ctctceagca tcctgaccat ccacaacgtc 900 
agcoagcacg acctgggctc gtatgtgtgc aaggccaaca acggcatcca gcgafcttcgg 960 
gagagcaocg aggtoattgt gcatgaaaat cccttcatca gcgtcgagtg gctoaaagga 1020 
cccatcctgg aggccacggc aggagacgag ctggtgaagc tgcccgtgaa gctggcagcg 1080 

30 taccccccgc ccgagttcca gtggfcacaag gatggaaagg caotgtccgg gcgccacagt 1140 
ccacatgccc tggtgctcaa ggaggtgaca gaggccagca caggcaccta oaccctcgcc 1200 
ctgtggaact ccgctgctgg octgaggcgc aaoatcagcc tggagctggt ggtgaatgtg 1260 
cccccccaga tacatgagaa ggaggcctcc tcccccagca tctactcgcg tcacagccgc 1320 
caggccctca cctgcacggc cfcacggggtg cccctgcctc tcagcatcca gtggcactgg 1380 

35 cggccctgga caccctgcaa gatgtttgcc cagcgtagtc tccggcggcg goagcagcaa 1440 
gacctcatgc cacagtgccg tgactggagg gcggtgaccg cgcaggatgc cgtgaacccc 1500 
atcgagagcc tggacacctg gaccgagttt gtggagggaa agaataagae tgtgagcaag 1560 
ctggtgatcc agaatgccaa cgtgtctgcc atgtacaagt gtgtggtctc caacaaggtg 1620 
ggccaggatg agcggotcat ctacttctat gtgaccacca tccccgacgg cttoaccatc 1680 

^ gaatccaagc catccgagga gctactagag ggccagccgg tgctcctgag ctgccaagcc 1740 
gacagctaca agtacgagca tctgcgctgg taccgcetca acctgtccac gatgcacgat 1800 
gcgcacggga accogcttct gctcgactgc aagaacgtgc atctgttcgc cacccctctg i860 
gccgccagcc tggaggaggt ggcacctggg gcgcgccacg ccacgctcag cctgagtatc 1920 
occcgcgtcg cgoccgagca cgagggccac tatgtgtgcg aagtgcaaga ccggcgcagc 1980 

45 oatgacaagc actgccacaa gaagtacctg tcggtgcagg ccctggaagc ccctcggctc 2040 
acgcagaacfc tgaccgacct cetggtgaac gtgagcgact cgctggagat gcagtgcttg 2100 
gtggccggag cgcacgcgcc cagcatcgtg tggtacaaag acgagaggct gcfcggaggaa 2160 
aagtctggag fccgacttggc ggactccaac cagaagctga gcatccagcg cgtgcgcgag 2220 
gaggatgegg gacgctatct gtgcagcgtg tgcaacgcca agggctgcgt caactQctcc 2280 

50 gcoagcgtgg ccgtggaagg ctccgaggat aagggcagca tggagatcgt gatccttgtc 2340 
ggtaccggcg tcatcgcfcgt cttcttctgg gtcctcctcc tcctcatctt ctgtaacatg 2400 
aggaggccgg cccacgcaga catcaagacg ggctacctgt ccafecatcat ggaccccggg 2460 
gaggtgcctc tggaggagca atgcgaatac ctgtcctacg abgccagcca gtgggaattc 2S20 
ccccgagagc ggctgcaect ggggagagtg ctcggctacg gcgccttcgg gaaggtggtg 2580 

5S gaagcctccg ctttcggcat ccacaagggc agcagctgtg acaccgtggc cgtgaaaatg 2840 
ctgaaagagg gcgccacggc cagcgagcag cgcgcgctga tgtcggagct caagatcctc 2700 
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attcacatcg gcaaccacct caacgtggte aacetoctcg gggcgtgcac caagccgcag 2760 
ggccccctca tggtgatcgt ggagfctctgc aagtacggca acctctccaa ctfcccfcgcgc 2820 
gccaagcggg acgccfctcag cccctgcgcg gagaagtctc ccgagcagcg cggacgcttc 28 BO 
egcgccatgg tggagcfccgc caggctggat cggaggcggc cggggagcag cgaeagggtc 2940 
ctctfccgcgc ggttctcrgaa gaccgagggc ggagcgaggc gggcttctcc agaccaagaa 3000 
gotgaggacc tgtggctgag ccogctgacc atggaagatc ttgtcfcgcta cagcttccag 3060 
gtggccagag ggafcggagtt cctggcttcc cgaaagtgca tccacagaga cctggctgct 3120 
cggaacattc tgctgtcgga aagegacgtg gtgaagatct gtgactttgg ccttgoccgg 3180 
gacatctaca aagaccccga ctacgfcccgo aagggcagtg cccggotgcc cctgaagtgg 3240 
atggcccctg aaagcatctC cgacaaggtg tacaecacgc agagtgacgt gtggfcccttt 3300 
ggggtgcttc tctgggagat cfctctctctg ggggcctccc cgtaccctgg ggtgcagatc 3360 
aatgaggagt tctgccagcg gotgagagac ggcacaagga tgagggcccc ggagctggcc 3420 
actcccgcca tacgccgcat catgctgaac cgctggtccg gagaccceaa ggcgagaccfc 34B0 
gcatfcctcgg agctggtgga gatcctgggg gacctgctcc agggcagggg cctgcaagag 3540 
gaagaggagg tctgcatggc cccgcgcagc tcteagagct cagaagaggg cagcttctcg 3SO0 
caggtgtcca ceatggccct acacatcgcc caggctgacg cbgaggacag cccgccaagc 366fl 
ctgcagcgcc aeagcctggc cgccaggfcat tacaactggg tgtcctttcc cgggtgcctg 3720 
gccagagggg otgagacccg tggtcccfcco aggatgaaga catttgagga attceccatg 3780 
acccoaacga cctacaaagg otctgtggac aaccagacag acagtgggat ggtgctggcc 3840 
tcggaggagt ttgagcagat agagagcagg catagacaag aaagcggcfct caggtag 3897 
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atggagagea aggtgctgct ggccgtcgcc etgtggctct gcgtggagac ccgggccgcc 60 
tctgtgggtt tgcctagtgt ttctcttgat ctgcccaggc tcagcataca aaaagacata 120 
cttacaatta aggctaatac aactcttcaa attacttgca ggggacagag ggacttggac 180 
tggcttfcggc ccaataatca gagtggeagt gagcaaaggg fcggaggtgac tgagtgcagc 240 
gatggcctct cctgtaagac acecacaatfc ccaaaagtga tcggaaatga cactggagcc 300 
tacaagtgct tctaccggga aaotgacttg goctcggtca tttatgtcta tgttcaagat 360 
tacagatctc catttattgc ttctgttagt gaccaacatg gagtcgtgta cattactgag 420 
aacaaaaaca aaactgtggt gattccatgt ctcgggtcca fcttcaaatct caacgtgtca 480 
ctttgtgcaa gatacccaga aaagagafctt gttcctgatg gtaacagaat ttcatgggac 540 
agcaagaagg gctttactat tcccagctac atgatcagct atgctggcat ggtcttctgt 600 
gaagcaaaaa ttaatgatga aagttaceag totattatgt; acatagttgt cgttgtaggg 660 
fcataggattt atgatgtggt tctgagfcccg tctcatggaa ttgaactatc tgttggagaa 720 
aagcttgtct taaattgtac agcaagaact gaactaaatg tggggattga cttcaactgg 780 
gaataccctt cttcgaagca tcagcataag aaacttgtaa accgagacct aaaaacccag 840 
tctgggagtg agatgaagaa atttttgagc acofctaacta tagatggfcgt aacccggagt 900 
gaccaaggat tgfcacaoctg tgcagcatcc agtgggctga tgaccaagaa gaacagcaoa 960 
tttgtcaggg tccatgaaaa acctfcttgtt gctttfcggaa gtggcatgga atctctggtg 1020 
gaagccacgg tgggggagcg tgtcagaatc cctgcgaagt accttggfcta cccaccccca 1080 
gaaataaaat ggtataaaaa tggaataccc cttgagteca atoacacaat taaagcgggg 1140 
catgtaotga ogattatgga agtgagtgaa agagacacag gaaafctacac tgtcatcctt 1200 
accaatccca fcttcaaagga gaagcagagc catgtggtct ctctggttgt gtatgtccca 1260 
ccocagattg gtgagaaatc tctaatctct cctgtggatt cctaccagta cggcaocact 1320 
caaacgctga catgtacggfc ctatgcoatt cctcccccgc atcaoatcca ctggtafctgg 1360 
cagttggagg aagagtgcgc caacgagccc agccaagctg tctcagtgac aaacccatac 1440 
ccttgtgaag aatggagaag tgtggaggac fctccagggag gaaataaaat tgaagttaat 1500 
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aaaaatcaat ttgctetaat tgaaggaaaa aacaaaactg taagtaccct tgttatcoaa 1560 
gcggcaaatg tgtcagcttt gtacaaatgt gaagcggtca acaaagtcgg gagaggagag 1620 
agggtgatct ccfctccacgt gaccaggggt cctgaaatta ctttgcaacc tgacatgcag 1680 
cccactgagc aggagagcgt gtctttgtgg tgcactgcag acagatctac gfcttgagaac 1740 
ctcacatggt acaagcttgg cccacagcct ctgccaafccc atgtgggaga gttgcccaca 1800 
cctgtttgca agaacttgga tactctttgg aaattgaatg ccaccatgtt ctcfcaatagc I860 
acaaatgaca ttttgatcat ggagcttaag aatgcatcct tgeaggacca aggagactat 1920 
gtctgcettg ctcaagacag gaagaccaag aaaagacatt gcgfcggtcag gcagctcaca 1980 
gtcctagagc gtgtggcacc cacgatcaca ggaaacctgg agaatcagac gacaagtatt 2040 
ggggaaagca tcgaagtctc atgcacggca tctgggaatc cccctccaca gatcatgtgg 2100 
tttaaagata atgagaccct tgtagaagac tcaggeattg tattgaagga tgggaaccgg 2160 
aacctcacta tccgcagagt gaggaaggag gacgaaggcc tctacacefcg ccaggcatgc 2220 
agtgttebtg gctgtgcaaa agtggaggca ttfcttcataa tagaaggtgc ccaggaaaag 2280 
acgaaettgg aaafccattat , tctagtaggc acggcggtga ttgccatgfct cttctggcta 2340 
cttctfcgtca tcatcctacg gaccgttaag cgggccaatg gaggggaact gaagacaggc 2400 
tacttgtcca tcgtcatgga tccagatgaa ctcccattgg atgaacattg tgaacgactg 2460 
ccttatgatg ccagcaaatg ggaattcccc agagaccggc tgaagctagg taagcctctt 2S20 
ggocgtggtg cctfctggcca agfcgattgaa gcagatgcct fctggaattga caagacagoa 2580 
acttgcagga cagfcagcagt caaaatgttg aaagaaggag caacacacag tgagcatcga 2640 
gctctcatgt cfcgaaetcaa gatcctcatt catattggtc accatctcaa tgtggtcaac 2700 
cttctaggtg cctgtaccaa gccaggaggg ccactcatgg tgattgtgga attctgcaaa 2760 
tttggaaacc tgtccactfca cctgaggagc aagagaaatg aatttgfcccc ctacaagaco 2820 
aaaggggcac gattccgtca agggaaagac tacgttggag caatcoctgt ggatctgaaa 2880 
cggcgcttgg acagcatcac cagtagccag agctcagcca gctctggatt tgtggaggag 2940 
aagtccctca gtgafcgtaga agaagaggaa gctccfcgaag atctgtataa ggacttcctg 3000 
accttggagc atctcatctg ttacagcttc caagtggcta agggcatgga gttcttggca 3060 
fccgcgaaagt gtatccacag ggacctggcg gcacgaaata tcctcttatc ggagaagaac 3120 
gtggttaaaa tctgtgactt tggcttggcc cgggatattt ataaagatcc agattatgtc 3180 
agaaaaggag atgctcgcct ccctttgaaa tggatggccc cagaaacaat ttttgacaga 3240 
gtgtacacaa tcoagagtga cgtctggfccfc tttggtgttt tgctgtggga aatattttoc 3300 
fctaggtgctt ctccatatcc tggggtaaag attgatgaag aattttgtag gcgattgaaa 3360 
gaaggaacfca gaatgagggc ccctgattat actacaccag aaatgtacca gaccatgctg 3420 
gactgctggc acggggagcc cagtcagaga cccacgtttt cagagttggt ggaacatttg 3480 
ggaaatctct tgcaagctaa tgctcagcag gatggcaaag actacattgt tcttccgata 3540 
tcagagactt tgagcatgga agaggattct ggacCcfcctc tgcctaccfcc acctgtttcc 3600 
tgtatggagg aggaggaagt atgtgacccc aaattcCatt atgacaacac agcaggaatc 3660 
agtcagtatc tgcagaacag taagcgaaag agccggcctg tgagtgtaaa aacatttgaa 3720 
gatatcccgt tagaagaacc agaagfcaaaa gtaatcccag atgacaacca gacggacagt 3780 
ggtatggttc ttgcctcaga agagctgaaa acfcttggaag acagaaoeaa attatctcca 3840 
tcttttggtg gaatggtgcc oagcaaaagc agggagfcctg tggcatctga aggctcaaac 3900 
cagaeaagcg gotaccagtc cggatatcac tccgatgaca cagacaccac cgtgtactcc 3960 
agtgaggaag cagaactttt aaagctgata gagattggag tgcaaaccgg tagcacagcc 4020 
cagatfccfccc agcctgaotc ggggaccaca etgagctctc ctcctgttta a 4071 
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atgcacagct ttcctccact gctgotgctg ctgttctggg gtgtggtgtc ccacagcttc 60 
ccagcgactc tagaaacaca agagcaagat gtggacttag tccagaaata cctggaaaaa 120 



tactacaacc tgaagaatga tgggaggcaa gttgaaaagc ggagaaatag tggcocagtg 180 
gfctgaaaaat tgaagcaaat gcaggaattc tttgggctga aagtgaqtgg gaaaccagat 240 
gctgaaaccc tgaaggtgat gaagcagccc agatgtggag tgcctgatgfc ggctcagttt 300 
gtcctcactg agggaaaccc tcgctgggag caaacacatc tgaggtacag gafctgaaaat 350 
fcacacgccag atfcfcgccaag agcagatgtg gaccatgcca ttgagaaage cttccaadtc 420 
tggagfcaatg tcacacctct gacattcacc aaggtctcfcg agggtcaagc agacatcatg 480 
atatcfctttg tcaggggaga tcatcgggac aactctcctt ttgatggacc tggaggaaat S40 
cttgctcafcg cttttcaacc aggcccaggt attggagggg atgctcattt tgatgaagat 600 
gaaaggtgga ccaacaattt cagagagtac aacttacatc gfcgttgcggc tcatgaacte 660 
ggccattcfcc ttggactctc ccattctact gatatcgggg ctttgatgta ccctagctac 720 
accttcagtg gtgatgttca gctagctcag gatgacattg atggcatcca agccatatat 780 
ggacgttccc aaaatcctgt ccagcccatc ggcccacaaa ccocaaaagc gtgtgacagt 840 
aagctaacct: ttgatgcfcat aactacgatt cggggagaag tgatgttctt taaagacaga 900 
ttctacatgc gcacaaatcc cttctacccg gaagttgagc tcaafcttcat ttctgttttc 960 
tggccacaac tgecaaatgg gcttgaagct gcttacgaat ttgccgacag agatgaagte 1020 
cggtttttca aagggaataa gtactgggct gttcagggac agaatgtgct acacggatac 1080 
cecaaggaca tctacagctc ctttggcttc cctagaactg tgaagcatat cgatgctgcfc 1140 
ctfctctgagg aaaacactgg aaaaacctac ttctttgttg ctaacaaata ctggaggtat 1200 
gatgaatata aacgatotafc ggatccaagt tatcccaaaa tgatagcaca tgactttcct 1260 
ggaafctggcc acaaagttga tgcagttttc atgaaagatg gatttttcta tttctttcat 1320 
ggaacaagac aatacaaatt tgatcctaaa acgaagagaa ttttgactct ccagaaagct 13 B0 
aatagctggt tcaactgeag gaaaaattga 1410 
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aaagaaggta agggcagtga gaatgatgca tcttgcattc cttgtgctgt tgtgtetgcc 60 
agtetgetct gcctatcctc tgagtggggc agoaaaagag gaggactcca acaaggafcct 120 
tgcccagcaa tacctagaaa agtactacaa cctcgaaaag gatgtgaaac agtttagaag 180 
aaaggacagt aatctcattg ttaaaaaaat ccaaggaatg cagaagttcc ttgggttgga 240 
ggtgacaggg aagctagaca ctgacactct ggaggtgatg cgoaagccca ggtgtggagt 300 
tcctgacgtt ggtcacttca gctccfctfcco tggcatgccg aagtggagga aaacccacct 360 
fcacatacagg attgtgaatt atacaccaga tttgccaaga gatgctgtfcg attctgocat 420 
tgagaaagct ctgaaagtct gggaagaggt gactccactc acattotcca ggctgtatga 480 
aggagaggct gatataatga tcccfctfctgc agttaaagaa catggagact tttactcttt 540 
tgatggccca ggacacagtt tggctcafcgc ctacccaccfc ggacctgggc tttatggaga 600 
tattcacttt gatgatgatg aaaaatggac agaagatgca tcaggcacca atttattcct 660 
cgttgctgct catgaacfctg gocactccct ggggctcttt cactcagcca acactgaagc 720 
tttgatgtac ecactctaca actcattcac agagctcgcc cagttccgcc tttcgcaaga 780 
tgatgtgaat ggoattcagt ctctctacgg acctccccct gcotctactg aggaacccct 840 
ggtgcccaca aaatctgttc cctcgggatc tgagatgcoa gccaagtgtg atcctgcttt 900 
gtccttcgat gccatcagca ctctgagggg agaatatctg ttctttaaag acagatattt 960 
ttggcgaaga tcccaotgga accctgaacc tgaatttcat ttgattfcctg cattttggec 1020 
ctctcttcca tcatatttgg atgctgcata tgaagfctaac agcagggaca ccgtttttat 1080 
ttttaaagga aatgagttct gggccatcag aggaaatgag gtacaagoag gttatccaag 1140 
aggcatccat accctgggtt ttccfcccaac cataaggaaa attgatgcag ctgtttctga 1200 
caaggaaaag aagaaaacat acttctttgc agcggacaaa tactggagat ttgatgaaaa 1260 
tagcoagtcc atggagcaag gotbccctag actaatagct gatgactttc caggagttga 1320 
gcctaaggtt gafcgctgtat tacaggcatt tggatttttc tacttcttca gfcggatcatc 138c 
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acagtttgag fcttgacccca atgccaggat ggtgacacac afcattaaaga gtaacagctg 1440 
gttacattgc taggcgagat agggggaaga cagatatggg tgttttfcaafc aaatctaata 1500 
attatfccatc taatgtatta tgagccaaaa tggttaattt ttcctgcatg ttctgtgact 1560 
gaagaagatg agccttgcag atatctgcat gtgtcatgaa gaatgtfctcfc ggaattcttc 1620 
acttgctttt gaattgcacfc gaacagaatt aagaaatact catgtgcaat aggfcgagaga 1680 
atgtattttc atagatgtgt tattacttcc tcaataaaaa gttttatttt gggccfcgtfcc 1740 
ctt ~"~ ' 1743 



<210> 100 
<211> 1467 
<212> EKA 
<213> Homo sapiens 

<300> 

<302> MMPU 
<310> XMQ 09873 

<400> 100 

atggctccgg ccgcctggcfc ccgcagcgcg gccgcgcgcg cecfccctgcc cccgatgctg £0 
ctgcfcgctgc tccagccgcc gccgctgctg gcccgggctc tgccgccgga ogcccaccac 120 
etecatgccg agaggagggg gccacagccc tggcatgcag ccctgcccag tagcccggca 180' 
cctgccccfcg ccacgcagga agccccccgg cctgccagca gcctcaggcc tocccgctgt 240 
ggcgtgcccg acccatctga tgggctgagt gcccgcaacc gacagaagag gttcgtgctt 300 
tctggcgggc gcfcgggagaa gacggacofcc acctacagga tccttcggtfc cccatggcag 360 
ttggtgcagg agcaggtgcg gcagacgatg gcagaggqcc taaaggtatg gagcgatgtg 420 
acgccactca cctttactga ggtgcacgag ggccgtgctg acatcatgat cgacttcgcc 480 
aggtactggc atggggacga cctgccgttt gatgggcctg ggggcatcot ggcccatgcc 540 
ttettcccca agactcaecg agaaggggat gtccacttcg aetabgatga gacctggact 600 
atcggggatg accagggcac agacctgctg caggtggcag cccatgaatt tggccacgfcg 660 
ctggggctgc agcacacaac agcagccaag gccctgatgt ccgccttcta cacctttcgc 720 
tacccactga gtctcagccc agatgactgc aggggcgttc aacacctata tggccagccc 780 
tggcccactg tcacctccag gaccccagcc ctgggcccoc aggctgggat agacaccaat 840 
gagattgoac cgctggagcc agacgccccg ccagatgect gtgaggcctc ctttgacgog 900 
gtotccacca tccgaggcga gctctttttc ttcaaagcgg gctfcfcgtgtg gcgcctccgt 960 
gggggccagc tgcagcccgg ctacccagca ttggcctctc gccactggca gggactgccc 1020 
agccctgtgg acgctgcctt cgaggatgoc cagggccaca tttggttctfc ccaaggtgcfc 1080 
cagtactggg tgtacgacgg tgaaaaggca gtcctgggcc ccgcaeccct caccgagctg 1140 
ggoctggtga ggttcccggt ccatgctgcc ttggfcctggg gtcccgagaa gaacaagatc 1200 
tacttcttcc gaggoaggga ctactggcgt ttccaccoca gcacccggcg tgtagacagt 1260 
cccgtgcccc gcagggccac tgactggaga ggggtgccct ctgagatcga cgctgccttc 1320 
caggatgctg atggctatgc ctacttcctg cgcggocgco tctactggaa gtttgaccct 1380 
gtgaaggtga aggctctgga aggcttcocc cgtctcgtgg gtcatgactfc ctttggctgfc 1440 
gccgagcctg ccaacacttfc cctctga 1467 



<210> 101 
<211> 1653 
<212s» DNA 

<213> Hcrao aaplena . 
<300> 

<302> MMP12 
<310> XH006272 

<400> 101 

atgaagtfctc ttctaafcact gctcctgcag gccactgctt ctggagctct tccoctgaao 60 
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agctctacaa gccfcggaaaa aaataatgtg ctatttggtg agagatactt agaaaaattt 120 
tatggccttg agataaacaa acttccagtg acaaaaatga aatatagtgg aaacttaatg 180' 
aaggaaaaaa tccaagaaat gcagcacttc ttgggtctga aagtgaocgg gcaactggac 240 
acatctaccc tggagatgat gcacgcacct cgatgtggag tccccgatgt ccatcatttc 300 
agggaaatgc caggggggcc cgtatggagg aaacattata tcacctacag aatcaataat 360 
tacacacctg acatgaaccg tgaggatgtt gactacgcaa tccggaaagc tfctccaagta 420 
tggagtaatg ttaccccctt gaaattcagc aagafctaaca caggcatggc tgacattttg 480 
gtggtttttg cccgtggagc tcatggagac ttccatgctt tfcgatggcaa aggtggaatc 540 
otagcccatg ctttcggaco tggatctggc attggagggg atgcacattt cgatgaggac 600 
gaattctgga ctacacattc aggagnnrmn tm n fflm mirin nnnimnnnim nimnimnnnn 660 

imnimn i mi ta nnnnnnntuui nnnnnnimnn imimnnnnnii nnnnnnnnnn nnjuinimana 780 
nmumnrmrm rmannriniinn nnrmnnnnnn ruinnnnnniin rmnniumnrai rmT WPTin Tmn 840 
nnnnoiinnnn rmnnnxmiinii nnannmuuin nnimnnnimn nnnnntumnn nniuiiimnniin 900 
Bnnnitnn nnn nnanimnjirin amanngagag gatccaaagg ccgtaatgtt ccccacctac 960 
aaatatgttg acatcaacac atttcgcctc tctgctgatg acatacgtgg cattcagtcc 1020 
ctgtatggag acccaaaaga gaaccaacgc ttgccaaatc ctgacaattc agraccagct 1080 
ctctgfcgacc ccaatttgag ttttgatgct gtcactaccg tgggaaataa gatctttttc 1140 
ttcaaagaca ggttcttctg gcfcgaaggtt totgagagac caaagaccag tgttaattta 1200 
atttctfccct tatggccaac cttgcoatct ggoattgaag ctgcttatga aattgaagcc 1260 
agaaatcaag tttttctttt taaagatgac aaatactggfc taattagcaa tttaagacca 1320 
gagccaaatt atcccaagag catacattct tttggttttc cfcaactttgt gaaaaaaatfc 1380 
gatgcagctg tttttaaccc acgttttfcat aggacctact tctttgtaga taacoagtat 1440 
tggaggtatg atgaaaggag acagatgatg gaccctggtt atcccaaact gattaccaag 1500 
aacttccaag gaatcgggcc taaaattgafc gcagtcttct actctaaaaa caaatactac 1560 
tatttcttcc aaggatdtaa ccaatttgaa tatgacttcc tactccaacg tatcaccaaa 1620 
acactgaaaa gcaatagctg gtttggtfcgfc tag 1653 

<210> 102 
<211> 1416 
<212> DMA 
<213> Homo sapiens 

<400> 102 

atgcafcccag gggtcctggc tgccttcctc ttcttgagct ggactcattg tegggccctg 60 
ccccttccca gtggtggtga tgaagatgat ttgtctgagg aagacctcca gtttgcagag 120 
egcfcaccfcga gatcatacta ccatcctaca aatctcgcgg gaatcctgaa ggagaatgca 180 
gcaagctcca tgactgagag gctccgagaa atgcagtctt tcttcggctt agaggtgact 240 
ggcaaacttg acgataacac cttagatgtc atgaaaaagc caagatgcgg ggttcctgat 300 
gtgggtgaat acaatgtttt ccctcgaact cttaaatggt ccaaaatgaa tttaacctac 360 
agaattgtga attacacccc tgatatgact cattctgaag tcgaaaaggc attcaaaaaa 420 
gccttcaaag tttggtccga tgtaactcct ctgaafctbta coagacttca cgatggcatt 480 
gctgacatca tgatctcttt tggaattaag gagcatggcg acttcbaccc atttgatggg 540 
ccctctggcc tgctggotca fcgcttfcfccct cctgggecaa attatggagg agatgcccat 600 
tttgatgatg atgaaacctg gacaagtagt tccaaaggct acaacttgtt tcttgfctgct 660 
gcgcafcgagt tcggccactc cttaggtott gacoactcca aggaccctgg agoactcatg 720 
tfctcctatct acacctacac cggcaaaagc cactttatgc ttcctgatga cgatgtacaa 780 
gggatccagt ctctctafcgg tccaggagat gaagacccca accctaaaoa tccaaaaacg 840 
ccagacaaat gtgacccttc cttatcqctt gatgccatfca ccagtctccg aggagaaaea 900 
atgatottta aagacagatt cttctggcgc ctgcatcctc agcaggttga tgcggagctg 960 
ttfcttaacga aatcattttg gccagaactt cccaaccgta ttgatgctgc atatgagcac 1020 
ecfctctcatg accfccatctfc catcttcaga ggtagaaaat tttgggctct taatggtfcat 1080 
gacattctgg aaggtfcatee caaaaaaata tctgaactgg gtcfctccaaa agaagfctaag 1140 
aagataagtg cagctgttca ctttgaggat acaggcaaga ctctcctgtt ctcaggaaac 1200 
caggtotgga gatatgatga tactaaccat attatggata aagactatcc gagactaata 1260 
gaagaagact tcccaggaat tggtgataaa gtagatgctg tctatgagaa aaatggttat 1320 
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atctafctttt tcaacggacc cafcacagttfc gaatacagca tctggagtaa ccgtafctgtt 1380 
ogcgtcatgc cagcaaattc catfcttgtgg tgttaa SMEcgw weo 

<210> 103 

<211> 1749 

<212> DBA 

<213> Homo sapiens 

<3Q0> 

<3Q2> M&P14 
<310> NM004995 

<400> 103 

afcgtctcccg ccccaagacc cccccgttgt ctcctgctcc ccctgctcac gctcggcacc 60 
gcgctcgcct ccctcggctc ggoccaaagc agcagettca gccccgaagc ctggcfcacag 120 
caatatggct acctgcctco cggggaccta cgtacccaca cacagcgctc accocagtca 180 
ctctcagcgg ccatcgotgc catgcagaag ttttacggct tgcaagtaac aggoaaagct 240 
gatgcagaca ccatgaaggc catgaggcgc ccccgatgtg gtgbtccaga caagtttggg 300 
gctgagatca aggccaatgt tcgaaggaag cgctacgcca tccagggtct caaatggcaa 360 
eataatgaaa tcactttctg catccagaat tacaccccca aggtgggcga gtatgccaca 420 
tacgaggcca ttcgcaaggc gttccgcgtg tgggagagtg ccacaccact gcgcttccgc 480 . 
gaggfcgccct atgcctacat ccgtgagggc catgagaagc aggccgacat catgatcttc 540 
tttgccgagg gcttccatgg cgacagcacg cccttcgatg gtgagggcgg ' cttcctggec 600 
catgcctact tcccaggccc caacattgga ggagacacoc actttgaefcc tgccgagcct 660 
tggactgtca ggaatgagga tctgaatgga aatgacatct tcctggtggc tgtgcacgag 720 
ctgggccatg ccctggggct cgagcattcc agtgacccct cggccatcat ggcacccttt 780 
taccagtgga tggacacgga gaattttgtg ctgcccgatg atgaccgccg gggeatccag 840 
caactttafcg ggggtgagtc agggttcccc accaagatgc cccctcaacc caggactacc 900 
tcccggcctt ctgttcctga* taaaccoaaa aaccccacct atgggcccaa catctgtgac 9so 
gggaactttg acaccgtggc catgctccga ggggagatgt ttgtcttcaa ggagcgctgg 1020 
ttctggcggg tgaggaataa ccaagtgatg gatggatace .caafcgcccat tggceagttc 10B0 
fc99cg9ggcc tgcctgcgtc catcaacact gcctacgaga ggaaggatgg caaattcgtc iwo 
tfccttcaaag gagacaagca ttgggfcgttt gatgaggcgt ccctggaacc tggctacocc 1200 
aagcacatta aggagctggg ccgagggctg cctaccgaca agattgatgc tgctctcttc 1260 
tggatgccca atggaaagac ctactfccttc cgtggaaaca agtactaccg tttcaacgaa 1320 
gagctcaggg cagtggatag cgagfcacccc aagaacatca aagfcctggga agggatccct 13 B0 
gagtctccca gagggtcatt catgggcagc gatgaagtct tcacttactt ctacaagggg 1440 
aacaaatact ggaaattcaa caacoagaag ofcgaaggtag aaocgggcta ccccaagtca 1500 
gccctgaggg actggatggg ctgcccafccg ggaggccggc cggatgaggg gactgaggag 1560 
gagacggagg tgatcatcat tgaggtggac gaggagggcg gcggggcggt gagcgcggct 1S20 
gccgtggtgc tgcccgtgct gctgctgctc ctggtgctgg cggtgggcct tgcagtcttc 1680 
ttcttcagac gccatgggac ccecaggcga ctgctctact gccagcgttc ccCgctggac 1740 
aaggtctga ' ~ w 1749 

<210> 104 

<211> 2010 

<212> DNA 

<213> Homo sapiens 

<300> 

<302> MMP1S 
<310> NM00242B 

<400> 104 

atgggcagcg acccgagcgc gcccggacgg ccgggctgga cgggcagcct octoggcgac 60 



76 



cgggaggagg cggcgcggcc gcgactgctg ccgctgctcc tggtgcttct gggctgcctg 120 
ggecttggcg tagcggccga agacgcggag gtccatgccg agaactggct gcggctttat 1B0 
ggctacctge ctcageocag ccgccatatg tccaccatga gttccgccca gatctfcggcc 240 
tcggcccttg cagagatgca gcgcttctac gggatcccag tcaccggtgt gctcgacgaa 300 
gagaccaagg agfcggatgaa gcggccccgc tgtggggtgc cagaccagtt cggggtacga 360 
gtgaaagcca acctgcggcg gcgtcggaag cgctacgccc tcaccgggag gaagtggaac 420 
aaccaccatc tgacctfctag catccagaac tacacggaga agfcfcgggctg gfcaccactcg 480 
atggaggcgg tgcgcagggc cttccgegtg tgggagcagg ccacgcccct ggtcttccag 540 
gaggtgcccfc atgaggacat ccggcfcgcgg cgacagaagg aggecgacat catggtactc 600 
tttgcobctg gcttccacgg cgacagctcg ccgtttgatg gcaecggtgg ctttctggcc 660 
cacgcctatt fcecctggccc cggcctaggc ggggacaccc attttgacgc agatgagccc 720 
tggaccttpt ccagoactga cctgcatgga aacaacctct tcctggtggc agtgcatgag 7B0 
ctgggccacg cgcCggggct ggagcactcc agcaacccca atgccatcat ggcgccgttc 840 
taccagtgga aggacgtfcga caacttcaag ctgccegagg acgatctccg tggcatccag 900 
cagctctacg gfcaccccaga cggtcagcca cagcctaccc agcotctocc cactgtgacg 960 
ocacggcggc caggccggcc tgaccaccgg ccgccccggc ctccccagcc accaccccca 1020 
ggtgggaagc cagagcggco cccaaagccg ggccccccag tccagccccg ageeacagag 1080 
cggcccgacc agtatggcce caacatctgc gacggggact ttgacacagt ggccatgctt 1140 
cgcggggaga tgttcgtgtt caagggccgc tggttccggc gagfcccggca caaccgcgtc 1200 
ctggacaact atcccatgcc catcgggcac ttctggcgtg gtctgcccgg tgacatcagt 1260 
gctgcctacg agcgccaaga cggtcgtttt gfccfcttttca aaggtgaccg cfcacfcggete 1320 
fcttcgagaag cgaacctgga gcccggcfcac ccacagccgc tgaccagcta tggcctgggc 1360 
atcccctatg accgeattga cacggccate tggtgggagc ccacaggcca oaccttcttc 1440 
ttccaagagg acaggtactg gcgcttcaac gaggagacac agcgtggaga ccctgggCac 1500 
cccaagccca fccagtgtctg gcaggggatc cctgcctecc ctaaaggggc cttcctgagc 1S60 
aatgacgoag cctacaccta ctfcctacaag ggcaccaaat actggaaatt cgacaatgag 1620 
cgcctgcgga tggagcccgg otaccccaag tccatcctgc gggacttcat gggctgccag 1660 
gagcacgtgg agccaggccc ccgaCggccc gacgtggcce ggccgccctt caacccccac 1740 
gggggtgoag agcccggggc ggacagcgca gagggcgacg tgggggatgg ggatggggac 1800 
tttggggccg gggtcaacaa ggacgggggc agccgcgtgg tggtgcagat ggaggaggtg 1860 
gcacggacgg tgaacgtggt gafcggtgctg gfcgccactgc tgctgctgct ctgcgtcctg 1920 
ggcctcacct acgcgctggfc gcagafcgcag cgcaagggtg cgccacgtgfc cctgctttao 1980 
tgcaagcgct cgctgcagga gtgggtctga 2010 

<210> 10S 
<211> 1824 

<2i2> dna 

<213> Homo sapiens 
<300> 

<302> MMPlfi 
<310> NM005941 

<400> 105 

atgatcctac tcacattcag cactggaaga cggttggatt tcgtgcatca ttcgggggtg 60 
tttttcttgc aaaccttgct ttggatttta egcgctacag tctgcggaac ggagcagtat 120 
ttcaatgtgg aggtttggtt acaaaagtac ggctaccttc caccgactga ccccagaatg 180 
tcagtgctgc gctctgcaga gaccatgcag tctgccctag etgccatgca gcagttctat 240 
ggcattaaca tgacaggaaa agtggacaga aacacaattg actggatgaa gaagccccga 300 
tgcggtgtac ctgacoagac aagaggtagc tccaaatttc atattcgtcg aaagcgatat 360 
gcattgacag gacagaaatg gcagcacaag cacatcacfct acagtataaa gaacgtaact 420 
ccaaaagtag gagaccctga gactcgtaaa gctattcgcc gtgcctttga tgtgtggcag 480 
aatgtaactc cfccfcgacatt tgaagaagtfc ccctacagfcg aattagaaaa tggcaaacgt 540 
gatgtggata taacoattat ttfctgcafcct ggtttccatg gggacagctc tccctttgat 600 
ggagagggag gatfctttggc acatgcctac ttocctggac caggaattgg aggagatacc 660 
catttfcgact oagatgagcc atggacacta ggaaatccta atcatgatgg aaatgactta 720 
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tfctcttgtag cagtccatga actgggacat gctctgggafc tggagcattc caatgaoccc 780 
actgecatca tggctccatt ttaccagtac atggaaacag acaacttcaa actacctaat S40 
gatgattfcac agggcafceca gaaaatatat ggtccaccfcg acaagattco tccacctaca 900 
agacctcfcac cgacagtgcc cccacacogc tctattcctc cggcfcgaccc aaggaaaaat 960 
gacaggccaa aacctcctcg gcctccaacc ggcagaocct ootatcccgg agccaaaccc 1020 
aacatctgtg atgggaaott taacactcta gctattcttc gtcgtgagat gtttgtttfcc 1080 
aaggaccagt ggttttggcg agtgagaaac aacagggtga tggatggafca cccaatgcaa 1140 
attacttact tctggcgggg cttgcctcct agtatcgatg cagtttatga aaatagcgac 1200 
gggaattttg tgtfcctttaa aggtaacaaa tattgggfcgt tcaaggatac aactcttcaa 1260 
ectggttacc ctcatgactt gataaccctt ggaagtggaa tfcccccctca tggfcafctgat 1320 
tcagccatfct ggtgggagga ogtcgggaaa acctatttet tcaagggaga cagatattgg 1380 
agatafcagtg aagaaatgaa aacaatggac cctggctatc ccaagccaat cacagtctgg 1440 
aaagggatco ctgaatctcc tcagggagca tttgtacaca aagaaaatgg ctttaogtat 1500 
tfcctacaaag gaaaggagta tfcggaaattc aacaaccaga tactcaaggt agaacctgga 15S0 
catocaagat ccatcctaaa ggattttatg ggcfcgfcgatg gaocaacaga cagagttaaa 1620 
gaaggacaea gcccaccaga tgatgtagac attgtcatca aactggacaa cacagccagc 1680 
actgtgaaag ccatagctat tgtcattccc tgcatcttgg ccttatgcct ccttgtattg 1740 
gtttacactg tgfctccagtt caagaggaaa ggaacacccc gccacatact gfcactgfcaaa 1300 
cgctctatgo aagagtgggt gtga 1624 



<210> 106 
<211> 1560 
<212> Dm 
<213> Homo sapiena 

<300> 

<302> MMP17 
<310> NM004141 

<400> 106 

atgcagcagt ttggtggcct ggaggccacc 
atgaaaaocc cacgctgctc cctgccagac 
cgccaggctc cagcccccac caagtggaac 
ttcccacggg actcaccact ggggcacgac 
aaggtctgga gcgacattgc gcccctgaac 
atccagatcg acttctccaa ggccgaccat 
ggoaccgtgg cccacgcctt cttccccggc 
gacgatgacg aggcctggac cttccgotcc 
gtggctgtcc acgagtttgg ccacgccatt 
atcatgcggc cgtactacca gggcccggtg 
gaggacaagg tgcgcgfcctg gcagctgtac 
cagcecgagg agcctcccct gctgccggag 
aggaaggacg tgccccacag atgcagcact 
gaagctttct tcttcaaagg caagtacttc 
tccctgcago cggcacagat gcaccgcttc 
gtggacgccg tgfcacgagcg caccagcgac 
tactgggtgt tcaaggacaa taacgtagag 
agcctcccgc ctggcggcat cgacgctgoc 
ttctttaagg accagctgta ctggcgctac 
taccccgccc agagcccccfc gtggaggggt 
tggtccgacg gtgcctccta cttcttccgt 
gagctggagg tggcacccgg gtacccacag 
gaetcacagg ccgatggatc tgtggctgcg 
cctccaggac aacatgacca gagccgctcg 
tctggggcat cctctocccc gggggcceca 
ctgctgccgc cactgtcaec aggcgccctg 



ggcatcctgg acgaggccac cctggccctg 60 
cfcccctgtcc tgacccaggc tcgcaggaga 120 
aagaggaacc tgtcgtggag ggtcoggacg 180 
acggtgcgtg cactcatgta ctacgccctc 240 
ttccacgagg tggcgggcag caccgccgac 300 
aacgacggct accccttcga cggccccggc 360 
caccaccaca ccgccgggga cacccacttt 420 
tcggatgccc acgggatgga cctgtttgca 480 
gggttaagcc atgtggccgc tgcacactcc S40 
ggtgacccgc tgogctacgg gctcccctac 600 
ggtgtgcggg agfcctgtgfcc tcccacggcg 660 
cccccagaca accggtccag cgccccgccc 720 
cacfcttgacg cggtggccca gatecggggt 780 
tggcggctga cgcgggaccg gcacctggtg 840 
tggcggggcc tgccgctgca cctggacagc 900 
cacaagatcg tcttctttaa aggagacagg 960 
gaaggataco cgcgccccgt ctccgacfctc 1020 
ttctcctggg cocaoaatga eaggacttat 1030 
gatgaccaca cgaggcacat ggaccccggc 1140 
gtccccagca cgctggacga cgccatgcgc 1200 
ggccaggagt actggaaagt gcfcggatggc 1260 
fcccacggccc gggactggct ggbgtgtgga 1320 
ggcgtggacg cggcagaggg gccccgcgcc 1380 
gaggacggfct acgaggtotg ctcafcgcacc 144Q 
ggccoactgg tggctgccac cabgctgctg 1S0Q 
tggacagcgg cccaggccct gacgetatga 1560 



7R 



<210> 1D7 
<211> 1983 
<212> UNA 
<213> Homo sapiens 

<300> 

<302> MMP2 
<310> NM004530 

<400> 107 

afcagaggogc taatggcecg gggogegctc acgggtoccc tgagggcgct ctgtctcotg SO 
ggcfcgcctgc tgagccacgc cgccgccgeg ccgtcgccca tcatcaagtt ccccggcgat 120 
gtcgccccca aaacggacaa agagttggca gtgcaataco tgaacacctt ctatggctgc 180 
cccaaggaga gctgcaacct gtttgtgctg aaggacacac taaagaagat gcagaagttc 240 
fcttggactgc cccagacagg tgatcttgac cagaatacca tcgagaccat gcggaagoca 300 
cgctgcggca acccagatgt ggccaactac aacttcttcc ctcgcaagcc caagtgggac 360 
aagaaccaga tcacatacag gatcattggc fcacacacctg atctggaccc agagacagtg 420 
gatgatgcot ttgctcgtgc cttccaagtc tggagcgatg tgaccccact gcggttttct 480 
cgaafcccatg atggagaggc agacatcafcg atcaactfcfcg gocgctggga gcatggcgafc 540 
ggatacccct ttgaeggtaa ggacggactc ctggctcatg ccttcgcccc aggcactggt 600 
gttgggggag actcccattt tgatgacgat gagctatgga ccttgggaga aggocaagtg 660 
gtccgtgtga agtatggcaa cgccgatggg gagtactgca agttcccctt cttgttcaat 720 
ggcaaggagt acaacagctg cacfcgatacfc ggccgcagcg atggcttcct otggtgctcc 780 
accaectaca actttgagaa ggatggcaag tacggcttct gfcccccatga agccctgtto 840 
accatgggcg gcaacgcfcga aggacagcoc tgcaagtttc cattocgctt ccagggcaca 900 
tcctatgaca gctgcaecac tgagggocgc acggatggct accgotggtg cggcaccact 9S0 
gaggactacg accgcgacaa gaagtatggc ttctgccctg agaccgccat gtccactgtt 1020 
ggtgggaact cagaaggtgc cccctgtgtc ttccccttca ctttcctggg caacaaatat 1080 
gagagotgca ccagogccgg ccgcagtgac ggaaagatgt ggtgtgcgac cacagccaac 1140 
tacgatgacg accgcaagtg gggcttctgo cctgaccaag ggtacagoct gttcctcgtg 1200 
gcagcccacg. agtttggcea cgccatgggg ctggagcact cacaagaccc tggggccctg 1260 
atggcaccca tttacaccta caccaagaac ttccgtctgt cccaggatga catcaagggc 1320 
atteaggagc tctatggggc ctctcctgac attgaocttg gcaccggocc cacccccaca 1380 
ctgggccctg tcactcctga gatctgcaaa caggacattg tatttgatgg catcgctcag 1440 
atccgtggtg agatcttctt cfctcaaggac cggttcattt ggcggactgt gacgccacgt 1500 
gacaagccca tggggcccct gctggtggcc acattctggc ctgagcfcccc ggaaaagatt 1560 
gatgcggtat acgaggcccc acaggaggag aaggctgtgt tctttgcagg gaatgaatac 1620 
tggatctact cagccagcac cctggagcga gggtacccca agonactgac cagcctggga 1680 
ctgccccctg atgtccagcg agtggatgcc gcctttaaofc ggagcaaaaa caagaagaca 1740 
tacatotttg ctggagacaa attctggaga tacaatgagg tgaagaagaa aatggatcct 1800 
ggctttccca agctcafccgc agatgcccgg aatgccatcc ccgataacct ggatgccgtc 1860 
gtggacctgc agggcggcgg tcacagotac ttcttcaagg gtgcctatta cctgaagctg 1920 
gagaaccaaa gtctgaagag cgtgaagttt ggaagcatca aatccgactg gotaggctgc 1980 
tga . X9B3 



<210> 108 

<211> 1434 

<212> DNA 

<213> Homo sapiens 

<30O> 

<2tS2> MMP2 
<310> XM006271 



79 



<3Q0> ' 
<302> MMP3 
<310> XM006271 



<400> 10B 



atgaagagbc tbccaabcct acbgbbgcbg bgcgbggcag tttgotcagc ctatccattg 60 
gafcggagcbg caaggggtga ggaeaccagc atgaaocttg bbcagaaafca fccbagaaaac 120 
tacbacgacc tcgaaaaaga tgbgaaacag tttgttagga gaaaggacag tggtcctgtt ISO 
tccaacacS SEES W*= to cttggattgg aggtgacggl gatgctglac 240 
tccgacactc bggaggfcgab gcgcaagccc aggtgtggag ttcctgacgt tggtcacttc 300 
agaaccbbbc ebggcabccc gaagtggagg aaaacccacc ttacatacag gabbgbgaab 360 
tatacaccag abbbgccaaa agatgctgtt gattctgctg ttgagaaagc tctgaaagtc 420 
tgggaagagg bgacbccacb cacattctcc aggctgtatg aaggagaggc bgababaatg 480 
atctcttttg cagttagaga acatggagac ttttaccctt ttgatggacc fcggaaatgtt 540 
bbggcccafcg cctatgcccc tgggccaggg attaatggag atgcocactt tgatgatgat 600 
gaacaatgga caaaggatac aacagggacc aatttatttc tcgttgctgc tcatgaaatt 660 
ggcoactccc fcgggtctctt tcactcagcc aacactgaag ebbbgabgfca cccactctat 720 
SSSJ^S ™?^° t9aC ^S^tccga ctgtctcaag atgatataaa tggcattcag 790 
£52™S 9* cctccccc tgactcccct gagacccccc tggtacccac ggaacctgtc 840 
cctccagaac ctgggacgcc agccaactgt gatcctgctt tgtccttfcga bgcbgbcagc 900 
acbctgaggg gagaaatcct gatctttaaa gacaggcact tttggcgcaa abccctcagg 960 
aagcbbgaac cbgaabbgca tttgafcctct fccattttggc catctcfctce bbcaggcg?g 1020 
gatgccgcat atgaagbfcac tagcaaggac ctcgfctttca tttttaaagg aaabcaabbl 1080 
tgggccatca gaggaaatga ggtacgagot g'gatacccaa gaggcatcca caccctaggt 1140 
?f !* fcgbgaggaa aabcgatgca gcca.fcttctg ataaggaaaa gaacaaaaca 12 00 
babbbcbbbg tagaggacaa atactggaga tttgatgaga agagaaattc cabggagcca 126 D 
ggcttfcccca agcaaatagc bgaagacbfcb ccagggabtg actcaaagat tgatgctgtt 1320 
tttgaagaat ttgggttctt ttatttcttt actggatctt cacagbbgga gfcbbiaccca 1300 
aatgcaaaga aagbgacaca cactttgaag agfcaacagcb ggcfcbaabbg ttga 1434 



<210> 103 
<211> 1404 
<212> OKA 
<213> Homo sapiens 

<300> 

<302> MMP8 
<310> JSM002424 

<400> 109 



?S f S C f t 9 aa p c 9Ct bccabtbetg cbcbbacbcc abgtgcagab btccaaggcc 60 
tttcctgtat ctbcbaaaga gaaaaataea aaaactgtbc aggacbaceb ggaaaagttc 120 
!! C ° aat ^ a ° caa 9 caacca gtabcagtcb acaaggaaga abggcacbaa bgbgabcgbfc 180 
gaaaagcbba aagaaabgca gcgatbbbtb gggbbgaatg tgacggggaa gccaaabiag 240 
SUSS* 589 acat9at ^' a aaa ^=tcgc bgtggagtgc cbgalagbgg bggtStSg loo 
bbaaccccag gaaaccccaa gbgggaacgc actaac.btga cctacaggab bcgaaacbab 360 
accccacagc bgtcagaggc tgaggbagaa agagcbabca aggatgccbb tgaacbcbgg 420 
a9 !?"! cat cacct =^cat cbtcaccagg abcbcacagg gagaggoaga batcaacatt 480 
gcbtbbtacc aaagagatca cggbgacaafc bcbccatbtg atggacccaa bggaabccbt 540 
gcbcabgcct bbcagccagg ceaaggbafcb ggaggagatg cbcabbbbga bgecgaagaa 600 
acafcggacca acacctccgc aaabbacaac btgbbbctbg bbgcbgcbca bgaabttggc 660 
eabbcbbbgg ggcbcgcbca cbccbctgac ccbggbgccb bgabgbabcc caacbabgcb 720 
tbcagggaaa ccagcaacba cbcacbcccb caagabgaca bcgabggcab bcaggccabc 780 
tabggacbbfc caagcaaccc fcatccaaccb acbggaccaa gcacacccaa acccbgfcgac 840 
cccagbbbga catbbgatgc tabcaccaca cbccgbggag aaabacbbbb cbbbaaagac 900 
aggbacfcbcb ggagaaggca bcctcagcba caaagagbcg aaabgaabfcb batbbcbcba 360 



ttcfcggccat ccettccaac tggtatacag 
attttcctat ttaaaggcaa ccaatactgg 
tatcccaagg atatabcaaa ctafcggcttc 
gttttctaca gaagtaaaac afcaettcttt 
caaagacaat tcatggagcc aggttatocc 
gagagtaaag ttgatgcagt tttccagcaa 
agatattacg catttgatct tattgctoag 
tggcttaacfc gtagatatgg ctga 



gctgctfcatg aagattttga cagagacctc 1020 
gcfcctgagtg gctatgatat tctgcaaggt 1080 
cccagoagog tacaagcaat tgacgcagcfc 1140 
gtaaatgacc aattctggag atatgataac 1200 
aaaagcatat caggfcgcctt tcaaggaata 12 SO 
gaacafcttct fcccatgtcfct cagtggaeca 1320 
agagttacca gagttgcaag aggoaataaa 1380 
1404 



<210> 110 
<211> 2124 
<212> DNA 
<213> Homo sapiens 

<300> 

<302> MMP9 
<310> XM009431 

<400> 110 

atgagcctct ggcagcccct ggtcctggtg ctcctggtgc tgggcfcgctg ctttgetgcc 60 
cccagacagc gccagtcoac ccttgtgctc fctccctggag acctgagaac caatctcacc 120 
gacaggcagc tggoagagga atacotgtac cgctatggtt acactcgggt ggcagagatg 180 
cgtggagagt cgaaatctct ggggcctgcg ctgctgcttc tccagaagca actgtccctg 240 
cccgagaccg gtgagctgga tagcgccacg ctgaaggcca tgcgaacccc acggfcgcggg 300 
gfccccagacc tgggcagatt coaaaccttt gagggcgacc tcaagtggca ccaccacaac 360 
atcacctatt ggatccaaaa cfcactcggaa gacttgccgc gggcggtgat tgacgacgcc 420 
tfctgcccgcg ccttcgcact gfcggagcgcg gtgacgccgc tcaccttcac tcgcgtgtac 480 
agccgggacg cagacatogt catccagttt ggtgtcgcgg agcacggaga cgggfcatccc 540 
ttcgacggga aggacgggct cctggcacac gcettfccctc ctggccccgg cattcaggga 600 
gacgcccatt tcgacgatga cgagttgtgg tccctgggca agggcgtcgt ggttccaact 660 
cggtttggaa acgcagatgg cgcggcctgo cacfctcccct fccatcttcga gggccgctcc 720 
tactctgcct gcaccaccga cggfccgctcc gacggcttgc cctggtgcag taccacggcc 780 
aactacgaoa ccgacgaccg gtttggcttc tgccccagcg agagactcta cacccaggac 840 
ggcaatgctg atgggaaacc ctgccagttt ccattcatct tccaaggcca atcctactcc 900 
gcctgcacca cggacggtcg ctccgacggc taccgctggt gcgccaccao cgocaactac 960 
gaccgggaca agctcttcgg cttctgcccg acccgagctg actcgacggt gatggggggc 102 0 
aactcggcgg gggagctgtg cgtcttcccc ttcactttcc tgggtaagga gtactcgaoc 1080 
tgtaccagcg agggccgcgg agatgggogc ctctggtgcg ctaocacctc gaaotttgac 1140 
agcgacaaga agfcggggcte ctgcccggac caaggataca gtttgttcct cgtggcggcg 1200 
catgagttcg gccacgcgct gggctfcagat cattcctcag tgccggaggc gcteatgtae 1260 
cctatgtacc gcttcactga ggggcccccc ttgcataagg acgacgtgaa tggcafcccgg 1320 
cacctcfcatg gtcctcgccc tgaacctgag ccacggcctc caacoacoac cacaecgcag 1380 
cccacggctc ccccgacggt: ctgccccacc ggacccccca ctgtccaccc ctcagagcgc 1440 
cccacagctg gccccacagg tcccccctca gctggcccca caggtocccc cacfcgctggc 1500 
ccttctacgg ccactactgt gcctttgagt ccggtggacg atgcctgcaa cgtgaaeatc 1560 
ttcgacgcca tcgcggagat tgggaaccag ctgtatttgt tcaaggatgg gaagtactgg 1620 
cgattctctg agggcagggg gagccggccg cagggcccct tccttatcgc cgacaagtgg 1680 
cccgcgotgc cocgcaagct ggacfccggtc tttgaggagc ggctctccaa gaagcttttc 1740 
ttcttctctg ggcgccaggt gtgggtgtac acaggcgcgt cggtgctggg cccgaggcgt 1800 
etggacaagc tgggcctggg agccgacgtg gcccaggtga ccggggcoct ccggagtggc I860 
agggggaaga fcgctgctgtt oagcgggcgg cgcctctgga ggttcgacgt gaaggcgcag 1920 
atggfcggatc cccggagcgc oagcgaggtg gaecggatgt tccccggggt gcctttggac 1980 
acgcacgacg tcttccagta ocgagagaaa gcctatttct gccaggaccg cttctactgg 2040 
cgcgtgagtt cccggagtga gtfcgaaccag gtggaccaag tgggctaogt gacct'atgac 2100 
atcctgcagt gccctgagga ctag 2124 



81 



<210> 111 
<211> 2019 

<2i2> vm. 

<213> Homo sapiens 
<300> 

«3Q2> PKC alpha 
<310> NM002737 

<400> 111 

atggctgacg ttttcccggg caacgactcc acggcgtctc aggacgtggo caaccgcttc 60 
gcccgcaaag gggogctgag gcagaagaac gfcgcacgagg tgaaggacca caaattcatc 120 
gogcgcttct tcaagcagcc caccttctgc agccactgca ccgacttcat ctgggggttt 180 
gggaaacaag gcfctccagtg coaagtttgc tgttfctgtgg tccacaagag gtgccatgaa 240 
tttgttactt tttcfcfcgtcc gggtgcggat aagggacccg acactgafcga ccccaggagc 300 
aagcacaagt teaaaatcca cacttaegga agccccacct tctgcgatca otgtgggtca 360 
ctgctctatg gacttafccca tcaagggatg aaatgtgaca ccfcgcgatat gaacgttcac 420 
aagcaatgcg tcatcaatgt ccccagcctc tgeggaafcgg atcacactga gaagaggggg 480 
cggatttacc taaaggctga ggttgctgat gaaaagctcc atgtcacagfc acgagatgca 540 
aaaaatctaa tcccfcatgga tccaaacggg ctttcagatc cttatgtgaa gctgaaactt €00 
atfccctgatc ccaagaatga aagcaagcaa aaaaccaaaa ccatccgctc cacactaaat 660 
ccgcagfcgga atgagtccfct .tacattcaaa ttgaaaccfct cagacaaaga ccgaogactg 720 
tctgtagaaa tctgggactg ggatcgaaca acaaggaatg acttcatggg atcccfcttcc 780 
tttggagttt cggagctgat gaagatgccg gccagtggat ggtacaagtt gottaaccaa 840 
gaagaaggtg agtactacaa cgtacccatt ccggaagggg acgaggaagg aaacatggaa 900 
cfccaggcaga aattcgagaa agccaaactt ggccctgctg gcaacaaagt catcagtccc 960 
tctgaagaca ggaaacaacc ttccaacaac cttgaccgag tgaaactcac ggacttcaat 1020 
ttcctcatgg* tgttgggaaa ggggagtttt ggaaaggtga tgcttgccga caggaagggc 10B0 
acagaagaac tgtatgcaat caaaatcctg aagaaggatg tggtgattca ggatgatgac 1140 
gtggagtgca ccatggtaga aaagcgagtc ttggccctgc ttgacaaacc eccgttcttg 1200 
acgcagctgc actccfcgctt ccagacagtg gatcggctgt acttcgtcat ggaatafcgtc 1260 
aacggfcgggg acctcatgta ccacafctcag caagtaggaa aatttaagga aocacaagca 1320 
gtattctatg cggcagagat ttccatcgga ttgttctfctc ttcataaaag aggaatcatt 1380 
tatagggatc tgaagttaga taacgtcatg ttggattcag aaggacatat caaaattgct 1440 
gactttggga tgtgcaagga acacatgatg gatggagfcca cgaccaggac cttotgtggg 1500 
actccagatt atatcgcccc agagataatc gcttatcagc cgtatggaaa atctgtggac 1560 
tggtgggcct atggcgtccfc gttgtatgaa atgcttgccg ggcagcctcc atttgatggt 1620 
gaagatgaag acgagcfcatt tcagtctatc atggagcaca acgtttccta tccaaaatcc 168Q 
ttgtccaagg aggctgtttc tatctgcaaa ggacfcgatga ccaaacaccc agccaagcgg 174Q 
ctgggctgtg ggcctgaggg ggagagggac gtgagagagc atgccttctt ccggaggatc 1800 
gactgggaaa aactggagaa cagggagafcc cagccaccat tcaagcccaa agtgtgtggc 1860 
aaaggagcag agaactttga caagttcttc acacgaggac agcccgtctt aacaocacct 1920 
gatcagctgg ttafctgctaa catagaccag tctgattctg aagggttcfcc gtatgtcaac 1980 
ccccagtttg tgcaccccat cttacagagt gcagtatga ' 2019 



<210> 112 
<211> 2022 
<212> DHA 
<213> Homo sapiens 

<300> 

<302> PKG beta 
<310> X07109 

<400> 112 



82 



atggctgacc cggctgcggg gccgccgccg agegagggcg aggagagcac cgtgcgcttc 60 
gcccgcaaag gcgcccfcccg gcagaagaac gtgcatgagg tcaagaacca caaattcacc 120 
gcccgcttct tcaagcagco caccttctgc agccactgca ccgactteat ctggggcfctc 180 
gggaagcagg gattccagtg ccaagfcfctgc tgctttgtgg tgcacaagcg gtgcoatgaa 240 
tttgtcacafc tcfcccfcgccc tggcgctgac aagggtccag cctccgatga cccccgcago 300 
aaacacaagt; ttaagatcca cacgfcactcc agccccacgt tttgtgaeca ctgtgggtca 360 
ctgctgtatg gactcatcca ccaggggatg aaatgtgaca cctgcatgat gaatgtgcac 420 
aagcgctgcg tgatgaatgt tcccagoctg tgtggcaegg accacacgga gcgccgcggc 480 
cgcatctaca tccaggceca cafccgacagg gacgtcctca ttgtcctcgt aagagatgefc 540 
aaaaacctfcg tacctatgga ccccaatggc ctgtcagatc cctacgtaaa actgaaacfcg 600 
attcccgate ccaaaagtga gagcaaacag aagaccaaaa coatcaaatg ctccetcaac 660 
cctgagtgga atgagacatt tagatttcag ctgaaagaat cggacaaaga cagaagactg 720 
tcagtagaga tttgggattg ggatttgacc agcaggaatg acttcatggg atcttCgfcoc 780 
tttgggatffct ctgaacttca gaaggccagt gttgatggct ggtttaagtt acfcgagccag 840 
gaggaaggcg agtacttcaa tgfcgcctgtg ccaccagaag gaagtgaggo caatgaagaa 900 
ctgcggcaga aatttgagag ggccaagato agtoagggaa ccaaggtccc ggaagaaaag 960 
acgaccaaca ctgfcctccaa atttgacaac aatggcaaca gagaccggat gaaactgacc 1020 
gattttaact fccctaatggt gctggggaaa ggcagctttg geaaggtcat gctttcagaa 1080 
cgaaaaggca oagatgagct ctatgctgtg aagatocfcga agaaggacgt fcgtgatccaa 1140 
gatgatgacg tggagtgcac tatggtggag aagcgggtgt tggccctgcc tgggaagccg 1200 
cccttcctga cccagctcca ctcctgcttc cagaccatgg accgcctgta ctttgtgafcg 1260 
gagtacgtga atgggggcga cctcatgtat cacatcoagc aagtcggccg gttcaaggag 1320 
ccccafcgctg tattttacgc tgcagaaatt gccatcggtc tgtfccttctt acagagtaag 13B0 
ggcatcattt acegfcgaccfc aaaacttgac aacgtgatgc tcgattctga gggacacatc 1440 
aagattgccg attttggcat gtgtaaggaa aacatctggg atggggtgac aaccaagaca 1500 
ttotgtggca ctccagacta catcgccccc gagataattg cttatcagcc ctatgggaag 1560 
tccgtggatt ggtgggcatt tggagtccfcg ctgfcafcgaaa tgttggctgg gcaggcaccc 1620 
tfctgaagggg aggatgaaga .tgaactctfcc caatccatca tggaacacaa cgtagcctat 16B0 
cccaagtcta tgtccaagga agctgtggcc atctgcaaag ggctgatgac caaacaccca 1740 
ggcaaacgtc tgggttgtgg acctgaaggc gaacgtgata tcaaagagca tgcatttttc 1BO0 
cggtafcattg attgggagaa acttgaacgc aaagagatcc agccccctta taagccaaaa 1860 
gcttgtgggc gaaatgctga aaacttcgac cgatttttca cccgccatcc accagtccta 1920 
acacctcccg accaggaagt catcaggaat attgaccaat cagaattcga aggatfcttcc 1900 
tttgttaact ctgaattttt aaaaoccgaa gfccaagagct aa 2022 



«s210> 113 

<211> 2031 

<212> DNA 

<213> Homo sapiens 

<30O> 

<302> PKC delta 
<310> NM006254 

<400> 113 

atggcigccgt tcctgcgcat cgccttcaac tcctatgagc tgggctccct gcaggccgag 60 
gacgaggcga aceagccctt ctgtgccgtg aagatgaagg aggcgctcag cacagagcgt 120 
gggaaaaoac tggtgcagaa gaagccgaco atgtatcctg agtggaagtc gacgttogat 180 
gcccaeatct atgaggggcg cgfccatccag attgtgctaa tgcgggcagc agaggagcca 240 
gtgtctgagg fcgaccgtggg tgtgtcggtg ctggccgagc gctgcaagaa gaacaatggc 300 
aaggctgagt tctggcfcgga cctgcagcct caggccaagg tgttgatgtc tgfctcagtat 360 
ttcctggagg acgtggafctg caaacaatct atgcgcagtg aggacgaggc caagttccca 420 
acgatgaacc gccgcggagc catcaaacag gccaaaatcc actacatcaa gaaccatgag 480 
tttatcgcca ccttctttgg gcaacccacc ttctgttctg fcgtgcaaaga ctttgfcctgg S40 
ggoctcaaca agcaaggcfca caaatgcagg caatgtaacg ctgccatcca caagaaatgc 600 
atcgacaaga tcafccggcag atgcactggc accgcggcca acagccggga cactatattc 660 
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cagaaagaac gcfctcaacat cgacatgccg caccgcttca aggttcacaa ctacaCgagc 720 
gtgaocactg cggcagcdtg ctctggggac tggtgaagca gggattaaag 780 
tgtgaagact gcggcatgaa tgtgcaccat aaatgccggg agaaggtggc caacctctgc 840 
ggcatcaacc agaagctttt ggctgaggcc ttgaaccaag tcacccagag agcctcccgg 900 
agatcagact cagcctcctc agagcctgtt gggatatatc agggtttcga gaagaagacc 960 
ggagttgctg gggaggacat gcaagacaac agtgggacct acggcaagat ctgggagggc 1020 
agcagcaagt gcaacatcaa caacttcatc ttccaoaagg toctgggcaa aggcagcttc 10B0 
gggaaggtgc tgcttggaga gctgaagggc agaggagagt actctgccat caaggccctc 1140 
aagaaggatg tggfccctgat cgacgacgac gtggagtgca ccatggttga gaagcgggtg 1200 
ctgacacfctg ccgcagagaa tccctttctc acccacetca tctgcacctt ccagaccaag 1260 
gaccaoctgt tctttgtgat ggagttcctc aacggggggg acctgatgta ccacatccag 1320 
gacaaaggcc gotttgaact ctaccgtgcc acgttttatg ccgctgagat aatgtgtgga 1380 
ctgcagtttc tacacagcaa gggcatcatt fcacagggacc tcaaactgga caafcgtgctg 1440 
ttggaccggg atggccacafc caagattgcc gactttggga tgtgcaaaga gaacatattc 1500 
ggggagagco gggccagcac cttctgcggc acccctgact atatcgcccc cgagatccta 1560 
cagggcctga agtacacatfc ctctgtggac tggtggtctt tcggggtcct tctgtacgag 1620 
atgctcattg gcoagtcccc cttccatggt gatgatgagg afcgaactctt cgagfcccatc 1680 
cgtgtggaca cgccacatta tccccgctgg atcaccaagg agtccaagga catcctggag 1740 
aagctcfcttg aaagggaaoc aaccaagagg ctgggaatga cgggaaacat caaaatccac 1800 
cccttcttca agaccataaa ctggactctg ctggaaaagc ggaggttgga gccacccttc 1860 
aggccoaaag tgaagtcacc cagagactac agtaactttg accaggagtt cctgaacgag 1920 
iS^SE? tctcctacag cgacaagaae ctcatcgact coatggacca gtctgcattc 1980 
getggcttct cctttgtgaa ccccaaattc gagcacctcc tggaagattg a 2031 

<210> 114 

<211> 2049 

<212> DHA 

<213> Homo sapiens 

<300> 

<302> PKC eta 
<310> NM00S255 . 

<400> 114 

atgtcgtctg gcaccatgaa gttcaatggc tatttgaggg tccgcatcgg tgaggcagtg 60 
gggcfcgcagc ccacccgcfcg gtccctgcgc cactcgctct tcaagaaggg ccaccagctg 120 
ctggacccct atctgacggt gagqgtggac caggtgcgcg tgggccagac cagcacSaal 1B0 
cagaagacca acaaacccac gtacaacgag gagttttgcg ctaacgtcac cgacggcggc 240 
cacctcgagt tggccgtctt ccacgagacc cccctgggct acgacttcgt ggccaactgc 300 
accctgcagt tccaggagct cgtcggcacg accggcgcct cggacacctt cgagggttgg 360 
gtggatctcg agccagaggg gaaagtattt gtggtaataa cccttaccgg gagtttcaet 420 
gaagctactc tccagagaga ccggatcttc aaacatttta ccaggaagcg ccaaagggct 4B0 
atgcgaaggc gagtccacca gatcaatgga cacaagttca tggceacgta tctgaggcag 54 0 
cccacctact gctcfccactg cagggagttt atctggggag tgtttgggaa acagggttafc 600 
cagtgccaag tgtgcacctg tgtcgtccat aaacgctgcc atcatctaat tgttacagcc 660 
tgtacttgcc aaaacaatat taacaaagtg gattcaaaga ttgcagaaca gaggttcggg 720 
atcaacatcc cacacaagtC cagcatccac aactacaaag tgccaacatt ctgcgatcac 780 
tgtggcfccac tgctctgggg aataatgcga caaggacttc agtgtaaaat atgtaaaatg 840 
aatgtgcata ttcgafcgtca agcgaacgtg gcccotaact gCggggtaaa tgcggtggaa 900 
cttgocaaga ccctggcagg gatgggtotc caacccggaa atatttcfccc aacctcgaaa 960 
ctcgtttcca gatcgaccct aagacgaoag ggaaaggaga gcagcaaaga aggaaatggg 1020 
attggggtta attcttccaa ccgacttggt atcgacaact ttgagttcat ccgagtgttg 1080 
gggaagggga gttttgggaa ggfcgatgctt gcaagagtaa aagaaacagg agacctctat 1140 
gctgtgaagg tgctgaagaa ggacgtgatt ctgctggatg atgatgbgga atgcaccatg 1200. 
accgagaaaa ggatcctgtc tctggcccgc aatcacccct tcctcactca gttgttctgc 1260 
tgcttfccaga cccccgatcg tctgttttfct gtgatggagt ttgtgaatgg gggtgacttg 1320 
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atgttccaca ttcagaagtc tcgtcgtfctt gatgaagcac gagctcgcfct cfcatgctgca 1380 
gaaatcattt cggcbctcat gttcctccafc gataaaggaa tcatctatag agatctgaaa 1440 
ctggacaatg tcotgttgga ccacgagggfc cactgtaaac tggcagactt cggaatgtgc 1500 
aaggagggga tttgcaatgg tgtcaccacg gccacattct gtggcacgco agactatatc 1560 
gctceagaga tcctccagga aatgctgtac gggcctgcag tagactggtg ggcaatgggc 1620 
gtgttgctct afcgagatgct cfcgtggtcac gcgccttttg aggcagagaa tgaagatgac 1680 
ctcttfcgagg ccatactgaa tgatgaggtg gtctacccta cctggctcca fcgaagatgcc 3.740 
aeagggatcc taaaatcttt eatgaccaag aaccccacca tgcgcttggg cagectgact 1800 
eagggaggcg agcacgccat cttgagacat ccttttttta aggaaatcga ctgggcccag 1860 
ctgaaccatc gccaaataga accgcctttc agacccagaa tcaaatcccg agaagatgtc 1920 
agtaafctttg acoctgactt cataaaggaa gagccagttt taacfcccaat tgatgaggga 19B0 
catcttccaa tgattaacca ggatgagttt agaaactttt cctatgtgtc tccagaattg 2040 
caaocatag " 2MB 



<210> 115 
<311> 948 
<212> DNR. 
<213> Homo sapiens 

<300> 

<302> PKC epsilon 
<310> XM002370 

<400> IIS 

atgttggcag aactcaaggg caaagatgaa gtatatgctg tgaaggtotfc aaagaaggac 60 
gtcatccfctc aggatgatga cgtggactgc acaatgacag agaagaggat tttggctctg 120 
gcacggaaac acccgtacct tacccaacfcc tactgctgct tceagaccaa ggaccgcctc 180 
tttttcgtca tggaatatgt aaatggtgga gacctoatgt ttcagattca gcgctcecga 240 
aaattogacg.agcctcgttd acggtfcctat gctgcagagg tcacatcggc cctcatgttc 300 
ctccaccagc atggagtcat ctacagggat ttgaaactgg acaacatcct tctggatgca 360 
gaaggtcact gcaagctggc tgacttcggg atgtgcaagg aagggattct gaatggtgtg 420 
acgaccacca cgttctgtgg gactcctgac tacatagctc ctgagatcct gcaggagttg 480 
gagfcatggcc cctccgtgga ctggtgggcc ctgggggtgc tgatgtaega gatgatgget 540 
ggacagcctc cctttgaggc cgacaatgag gacgacctat ttgagtccat cctccatgac 600 
gacgtgctgt acccagtctg gctcagcaag gaggctgcca gcatcttgaa agctttcatg 660 
acgaagaatc cccacaagcg cctgggctgt gtggcatcgc agaatggcga ggacgccatc 720 
aagcagcacc cattettoaa agagatfcgao tgggtgetcc tggagcagaa gaagatcaag 780 
ccacocttca aaccacgcat taaaaccaaa agagacgtca ataattttga ccaagacfctt 840 
aoccgggaag agccggtact cacccttgtg gacgaagcaa ttgtaaagca gatcaaccag 900 
gaggaattca aaggtttctc ctactttggt gaagacctga tgcoctga 948 



<210> 116 

<211> 1764 

<212> msh 

<213> Komo sapiens 

<300> 

<302> PKC iota 
<310> NM002740 

<400> 116 

atgtcccaca cggtcgcagg cggcggcagC ggggaccatt cccaecaggt ccgggfcgaaa 60 
gcctacfcacc gcggggatafc catgataaca eattttgaac ct-tccatctc ctttgagggc 120 
ctttgcaafcg aggttcgaga catgtgttcfc tttgacaacg aacagcfcctt caccatgaaa 180 
tggatagatg aggaaggaga cccgtgtaca gtatcatctc agttggagtt agaagaagcc 240 
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tttagacttt atgagctaaa caaggattct gaactcttga ttcatgtgtt cccfctgtgta 300 
coagaaagtc cfcgggatgcc ttgtccagga gaagataaat ccatctaccg tagaggtgca 360 
cgccgctgga gaaagettea tfcgtgccaat ggccacacfct tccaagccaa gcgtttcaac 420 
aggcgtgctc actgtgccat ctgcacagac cgaatatggg gacttggacg ccaaggatat 460 
aagtgcatca actgcaaact cttggttoat aagaagtgcc ataaactcgt cacaattgaa S40 
tgtgggcggc attctttgcc acaggaacca gtgaCgccca tggatoagtc atccatgcat 600 
fcctgaccatg cacagacagt aattccatat aatccttcaa gtcatgagag tttggatcaa 660 
gttggtgaag aaaaagaggc aatgaacacc agggaaagtg gcaaagcttc atccagteta 720 
ggtcttcagg attttgaCtt gctccgggta afcaggaagag gaagttatgc caaagtactg 780 
fctggttcgat taaaaaaaac agatcgtatt tatgcaatga aagttgtgaa aaaagagctt 840 
gttaatgatg afcgaggatat tgattgggta cagacagaga agcatgtgtt tgagcaggca 900 
tccaatcatc ctttccfctgt tgggctgcat tcttgctttc agacagaaag cagattgttc 960 
tttgttatag agtatgtaaa tggaggagac ctaatgttfcc atatgcagcg acaaagaaaa 1020 
cttcctgaag aacatgccag attttactct gcagaaatca gtctagcatt aaattatctt 1080 
catgagcgag ggataattta tagagatttg aaactggaca atgtattact ggactctg'aa 1140 
ggccacafcta aactcactga ctacggcatg tgtaaggaag gattacggcc aggagataca 1200 
accagcactt fcctgtggtac tcctaattac attgctcctg aaattttaag aggagaagat 1260 
tatggtttca gtgttgactg gtgggctctt ggagtgctca tgtttgagat gatggcagga 1320 
aggtctccat ttgatatfcgt tgggagctcc gataaccctg accagaacac agaggattat 1380 
ctcfctccaag ttattttgga aaaacaaatt cgcataccac gttctctgtc tgtaaaagct 1440 
gcaagtgttc tgaagagttt tcttaataag gacccfcaagg aacgattggg ttgtcatcct 1500 
caaacaggat ttgcfcgatat fccagggacac ccgttcttcc gaaatgttga ttgggatatg 1560 
atggagcaaa aacaggtggt acctcccttt aaaccaaata tttctgggga atttggtttg 1620 
gacaactttg attctcagfct tactaatgaa cctgtccagc tcactccaga tgacgatgac 2680 
attgtgagga agafctgatca gtctgaattt gaaggttttg agtatatcaa tcctcttttg 1740 
atgtctgcag aagaatgtgt ctga 1764 



<210> 117 

<211> 2451 

<212> DSA 

<213> Homo sapiens 

<300> 

<3Q2> PKC mu 
<310> XH007234 

<400> 117 

atgtatgata agatcctgct ctttcgccat gaccctacct ctgaaaacat 
gtgaaagcgg ccagtgafcat ccaggaaggc gatcttattg aagtggtctt 
gccacctttg aagactttca gattcgtccc cacgctctct ttgttcattc 
ccagctttct gtgatcactg tggagaaatg ctgtgggggc tggtacgtca 
tgtgaagggt gtggtctgaa ttaccataag agatgtgcat ttaaaatacc 
agcggtgtga ggcggagaag gctctcaaac gtttccctca ctggggtcag 
acatcatctg ctgaactctc tacaagtgcc cctgatgago cccttctgca 
tcagagtcgt ttattggtcg agagaagagg tcaaattcfcc aatcatacat 
attcaccttg acaagatttt gatgtcfcaaa gttaaagtgc cgcacacatt 
tcctacaecc ggcccacagt gtgccagtac tgcaagaagc ttctgaaggg 
cagggcttgc agtgcaaaga ttgcagattc aactgccata aacgttgtgc 
ccaaacaaet gccttggcga agtgaccatt aatggagatt tgcttagccc 
tctgatgtgg tcatggaaga agggagtgat gacaatgata gtgaaaggaa 
atggatgata tggaagaagc aatggfcccaa gatgcagaga tggcaatggc 
aacgacagtg gcgagatgca agatccagac ccagaccacg aggacgccaa 
agtccatcaa caagcaacaa tatcccactc atgagggtag tgcagtctgt 
aagaggaaaa gcagcacagt catgaaagaa ggatggatgg tccactacac 
acgcfcgcgga aacggcacta ttggagafctg gatagcaaat gtattaccct 
gaoacaggaa gcaggtacta caaggaaatt cctttatctg aaattttgtc 



ccttcagctg 60 
gtcagcttcc 120 
atacagagct 180 
aggbcttaaa 240 
caacaattgc 300 
caeca tccgc 360 
aaaatcacca 420 
tggacgacca 430 
tgtcafcccac 540 
gcttttcagg 600 
accgaaagta 660 
tggggcagag 720 
cagtgggctc 780 
agagfcgccag B40 
cagaaccatc 900 
caaacacacg 960 
cagcaaggac 1020. 
ctttcagaat 1080 
tctggaacca 1140 



gtaaaaactt cagctttaat tcctaatggg gccaatcctc attgtttcga aatcactacg 1200 
gcaaatgtag tgfcattafcgt gggagaaaat gtggtcaatc cttccagccc atcaecaaat 1260 
™«I?S C l^ ca ^f 09ttggtgca gatgtggcca ggatgfcggga gatagccatc 1320 
cagcatgccc ttatgccegt cattcccaag ggctcctccg tgggtacagg aaccaaettg 1380 
cacagagata tctctgtgag tatttcagta tcaaattgcc agattcaaga aaafcgtggac 1440 
atcagcacag tatatcagat ttttcctgat gaagtaetgg gttctggaca gtfctggaatt 1500 
SiSiSfS 9 aaaacatc 9 taaaacagga agagatgtag ctattaaaat cattgaoaaa 1560 
2£SJ!S C I a9a f a Sf cca 9 cttcgtaatg aggttgcaat tctacagaac 1620 
2£ £ t C ct 93 t 9t t 9 t aaatttggag tgtatgtttg agacgcctga aagagtgttt 1680 
gttgfctatgg aaaaaotcca tggagacatg ctggaaatga tcttgtcaag tgaaaagggc 1740 
a ?I t,: !fff 3 agcacataac gaagttttta attactcaga tactcgtggc tttgcggcac 1800 
cCtcatttta aaaatatcgt tcactgtgac ctcaaaccag aaaatgtgCt gceagccfcca i860 
" !! CCt ? ag9 * 9" acfc tt*rt gattttggtt ttgcccggat cattggagag 1930 
aagtctttcc ggaggtcagt ggtgggtacc ccogcttacc tggctccfcga ggtcctaagg 1980 
aacaagggct acaatcgctc tctagacatg tggtetgttg gggtcatcat ctatgfcaagc 2040 
ctaagcggca cattcccatt taatgaagat gaagacatac acgaccaaat tcagaatgca 2100 
gctttcatgt atccaccaaa tccctggaag gaaatatctc atgaagccat tgatcttatc 2160 
aacaatttgc tgcaagtaaa aatgagaaag cgctacagtg tggataagac cttgagccac 2220 
ccttggctac aggactatca gacctggtta gatttgcgag agctggaatg caaaatcggg 2280 
gagegctaca tcacccatga aagtgatgac ctgaggtggg agaagtatgc aggcgagcag 2340 
gggctgcagt accccacaca cctgatcaat ccaagtgcta gccacagtga cactcctgag 2400 
actgaagaaa cagaaatgaa agccctcggt gagcgtgtca gcatcctatg a 2451 

<210> 118 
<211> 2673 
«212> DHA 
<213> Homo sapiens 

<300> 

<302> FKC nu 
<310> NM005813 

<400> 118 

atgtctgcaa ataafctcccc tccatcagcc cagaagtctg tattaccoac agctattcct 60 
gctgtgcttc cagctgcttc tccgtgttca agtcctaaga cgggactctc tgcccgactc 120 
tctaatggaa gcttcagtgc accatcactc accaacfccca gaggctcagt gcatacagtt 180 
^ C ^! t f taC t 9 caw »ttgg cctcacacgg gagagtgtta ccattgaagc ccaggaactg 240 
tctttatctg ccgtcaagga tcttgtgtgc tccatagttt atcaaaagtt tccagagtgt 300 
ggattcfcttg gcatgtatga caaaattctt ctctfetcgcc atgacatgaa ctcagaaaac 360 
attttgcagc tgattacctc agcagatgaa atacatgaag gagaoctagt ggaagtggtt 420 
ctttcagctt tagccacagt agaagacttc cagattcgtc cacatactct ctatgtacat 480 
tcttacaaag ctcctacttt ctgtgattac tgtggtgaga tgctgtgggg attggtacgt 540 
caaggactga aatgtgaagg ctgtggatta aattaccata aacgatgtgc cttcaagatt 600 
ccaaataact gtagtggagt aagaaagaga cgtctgtcaa atgtatctte accaggaccc 660 
ggcctcfccag ttccaagacc cctacagoct gaatatgtag cccttcccag tgaagagtca 720 
cafcgtccacc aggaaccaag taagagaatt ccttcttgga gtggtcgccc aatctggatg 7B0 
gaaaagatgg taatgtgcag agtgaaagtt coacacacat ttgctgttca ctcttacacc 840 
cgtcocacga fcatgtcagta ctgcaagcgg ttactgaaag gcctctttcg ccaaggaatg 900 
cagtgtaaag attgcaaatt caactgccat aaacgctgtg catcaaaagt accaagagac 960 
tgcettggag aggttacttt caafcggagaa ccttccagtc fcgggaacaga tacagatata 1020 
ccaatggata ttgacaataa tgacataaat agtgatagta gtcggggfctt ggatgacaca 1080 
gaagagccat caoccccaga agataagatg ttcttcttgg atccatctga tctcgatgtg 1140 
gaaagagatg aagaagccgt taaaacaatc agtccatcaa caagcaataa tafctccgcta 1200 
atgagggttg tacaatccat caagcacaca aagaggaaga geagcacaat ggtgaaggaa 1260 
gggtggatgg tccattacac cagcagggat aacctgagaa agaggcatta ttggagactt 1320 
gacagcaaat gtctaacatt atttcagaat gaatctggat caaagtatta taaggaaatfc 1380 
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ccactttcag aaattctccg catatcttca ccacgagatt tcacaaacat ttcacaaggc 1440 
agcaatccac actgttttga aatcattact gatactatgg tatacttcgt tggtgagaac 1500 
aatggggaca gctctcafcaa tcctgttctt gotgccactg gagttggact tgatgtagca 15S0 
cagagctggg aaaaagcaat tcgccaagcc ctcatgcctg ttactcctca agcaagtgtt 1620 
tgcacttctc cagggcaagg gaaagatcac aaagatttgt ctacaagtat ctctgtatct 1680 
aattgtoaga ttcaggagaa fcgtggatatc agtactgttt accagatctt tgcagatgag 1740 
gtgcttggtt eaggccagtt tggcatcgtt tatggaggaa aacatagaaa gacfcgggagg 1800 
gatgtggcta fctaaagfcaat tgataagatg agattcccca caaaacaaga aagtcaactc 1860 
cgtaatgaag fcggctatttt acagaatttg caccatcctg ggafctgtaaa cctggaatgt 1920 
atgtttgaaa occcagaaog agfccfcttgta gtaatggaaa agctgcatgg agatatgttg 1980 
gaaatgafetc tatccagtga gaaaagtcgg cttccagaac gaattaqtaa attcatggtc 2040 
acacagatac tfcgttgcttt gaggaatctg cattttaaga atattgtgca ctgtgatfcta 2100 
aagccagaaa atgtgctgct fcgcatcagca gagccatttc ctoaggtgaa gctgtgtgao 2160 
tttggattfcg cacgoatcat tggtgaaaag tcattcagga gatctgtggt aggaactcca 2220 
gcatacttag cccctgaagt tctccggagc aaaggttaca accgttcoct agatatgtgg 2280 
tcagtgggag ttatxatcta fcgtgagcctc agtggcacat ttocttttaa tgaggatgaa 2340 
gafcataaafcg accaaatcca aaatgotgca tttatgtacc caccaaatcc atggagagaa 2400 
atttctggfcg aagcaattga fcctgataaac aatctgcfctc aagtgaagat gagaaaacgt 2460 
tacagfcgttg acaaatctct tagtcatccc tggctacagg actatcagac ttggcfctgac 2520 
cttagagaat ttgaaactcg cattggagaa cgttacatta cacatgaaag tgatgatgct 2580 
cgcfcgggaaa tacatgcata cacacataac cttgtatacc caaagcaatt catfcatggct 2640 
cctaatccag afcgatafcgga agaagatcct taa 2673 



<210> 119 

<21l> 2121 

<212> DNA 

<213> Homo sapiens 

<300> 

<302> pkc tau 
<310> NM00S257 

<400> 119 

atgtcgccat ttcttcggat tggcttgtcc aactttgact gogggtcctg ccagtcttgt 60 
cagggcgagg ctgttaaccc tfcactgtgct gtgctcgtca aagagtafcgt cgaatcagag 120 
aacgggcaga tgtatatcca gaaaaagcct accatgtacc caccctggga cagcactttt 180 
gatgcccata tcaacaaggg aagagtcatg cagatcattg tgaaaggcaa aaacgtggac 240 
ctcatctctg aaaccaccgt ggagetctac tcgctggctg agaggtgcag gaagaacaac 300 
gggaagacag aaatatggtt agagctgaaa cetcaaggcc gaatgctaat gaatgcaaga 3S0 
tactttctgg aaatgagtga cacaaaggac atgaatgaat ttgagacgga aggcttcttt 420 
gcfcttgcatc agcgcogggg fcgccatcaag caggcaaagg tccaccacgt caagtgccac 480 
gagttcactg ccaccttctt cccacagccc acattttgct ctgtetgcca cgagtttgtc 540 
tggggcctga acaaacaggg ctaccagtgc cgacaatgca atgcagcaat tcaoaagaag 600 
tgtattgata aagteafcagc aaagtgcaca ggatcagcta teaatagcog agaaaccatg 660 
ttccacaagg agagattcaa aattgacatg ccacacagat ttaaagtcta caattacaag 720 
agcccgacet totgtgaaca ctgtgggacc ctgctgtggg gactggcacg gcaaggactc 780 
aagtgtgatg catgtggcat gaatgtgcat catagatgcc agacaaaggt ggccaacctt 840 
tgtggcataa accagaagct aatggotgaa gcgotggcca tgattgagag cactcaacag 900 
gctcgctgct taagagatac tgaacagafcc ttcagagaag gtccggttga aattggtctc 9S0 
ccatgctoca tcaaaaatga agcaaggccg ccatgtfctac cgacaccggg aaaaagagag 1020 
cctcagggca tttcctggga gtctccgttg gatgaggtgg ataaaatgtg ccatcttcca 1080 
gaacctgaac tgaacaaaga aagaccatct etgcagatta aactaaaaat tgaggatttt 1140 
atcttgcaca aaafcgttggg gaaaggaagt ttfcggcaagg tcttcctggc agaattcaag 1200 
aaaaccaatc aatttttcgc aataaaggcc ttaaagaaag atgtggtctt gatggacgat 1260, 
gatgttgagfc gcacgatggt agagaagaga gttctttcct tggoctggga gcatccgttt 1320 
ctgacgeaoa tgttttgfcac attcoagacc aaggaaaaco tctttttfcgt gatggagfcac 1380 



ctcaacggag gggacttaat gtaccacatc 
gcgacgtttt atgctgctga aatcattctt 
gtceacaggg acctgaagot agataacatc 
gcggafctttg gaatgtgcaa ggagaacatg 
gggacacctg actacatcgc cocagagatc 
gactggcggfc ccttcggggt tctcctttat 
gggcaggatg aggaggagct cfctccactcc 
tggctggaga aggaagoaaa ggaccttctg 
aggctgggcg tgaggggaga catccgccag 
gaacfctgaac ggaaggagat tgacccaccg 
tgcagcaatt tcgacaaaga atfccttaaac 
gcaotgatca acagcatgga ccagaatatg 
atggagcgge tgatatcctg a 



caaagctgcc acaagttcga cctttccaga 1440 
ggtctgcagt tccttcattc caaaggaata 1500 
ctgttagaca aagatggaca tatcaagatc 1560 
ttaggagatg ccaagacgaa taeattctgt 1620 
ttgctgggtc agaaatacaa ccactctgtg 16BQ 
gaaatgctga ttggtcagto gcctttccac 1740 
atccgcatgg acaatccctfc ttaccoacgg 1800 
gtgaagctct tcgtgcgaga acctgagaag I860 
caccotttgt ttcgggagat caactgggag 1920 
ttccggccga aagtgaaatc accafcttgac 1980 
gagaagccco ggcfcgtcatt tgccgacaga 2040 
ttcaggaact tttccttcat gaaccccggg 2100 
2121 



<210> 120 

<211> 1779 

<212> DNA 

<213> Homo sapiens 

<300> 

<302> PKC steta 
<310> NM2744 

<400> 120 

atgcccagca ggaccgaccc caagatggaa 
cattacgggg gggacatctfc catcaccagc 
tgtgaggaag tgagagacat gtgtcgtctg 
gtggacagcg aaggtgaccc ttgcacggtg 
cgcctggccc gtcagfcgcag ggatgaaggc 
gagcagccjtg gcctgccatg tccgggagaa 
agatggagga agctgtaccg tgccaacggc 
agagcgtact gcggCcagtg cagcgagagg 
tgcatcaact gcaaactgct ggtccataag 
aggaagcata tggattntgt catgccttcc 
gacgccgacc ttcctcccga ggagacagat 
catgaeagca ttaaagacga ctcggaggac 
ateaaaatct ctcaggggct tgggctgcag 
gggagctacg ccaaggttct cctggtgcgg 
aaagtggfcga agaaagagct ggfcgcatgat 
aagcacgfcgt ttgagcaggc atccagcaac 
cagacgacaa gfccggttgtfc cctggtcatt 
cacatgcaga ggcagaggaa gctccctgag 
tgeatcgccc tcaacttcct gcacgagagg 
aacgtcctcc tggatgcgga ogggcacatc 
ggoctgggcc cfcggtgacac aacgagcacfc 
gaaatcctgc ggggagagga gtacgggttc 
atgtttgaga tgatggccgg gogctccccg 
aacacagagg actacctttt ccaagtgatc 
ctgtccgtca aagcctccca tgtfcttaaaa 
ctcggctrgce ggccacagac tggattttct 
atagactggg acttgctgga gaagaagcag 
gacgactaog gtctggacaa ctttgacaca 
ccagacgatg aggatgccat aaagaggafcc 
atcaacccat tattgctgtc caccgaggag 



gggagcggcg gccgcgfcccg ccfccaaggcg 60 
gtggacgccg ccacgaoctt cgaggagcfcc 120 
caccagcagc acccgctcac ccfccaagtgg 180 
fccctcccaga tggagctgga agaggctttc 240 
ctcatcattc atgttttccc gagoacccct 300 
gacaaatcta tctaccgccg gggagccaga 360 
cacctcttcc aagccaagcg ctttaacagg 420 
afcatggggcc tcgcgaggca aggctacagg 480 
cgctgccacg gcctcgtccc gctgaoctgc 540 
caagagcctc cagtagacga caagaacgag 600 
ggaattgctt acatttcctc atcccggaag 660 
cttaagccag ttatcgatgg gatggatgga 720 
gacfcttgacc taatcagagt catcgggcgc 780 
ttgaagaaga atgaccaaat ttacgccatg 840 
gacgaggata ttgactgggt acagacagag 900 
ccctfccctgg tcggattaca ctcctgcttc 960 
gagtacgtca acggcgggga cctgatgttc 1Q20 
gagcacgcca ggttctacgc ggccgagatc 1080 
gggatcatct acagggacct gaagctggac 1140 
aagotcacag actacggcat gtgcaaggaa 1200 
ttctgcggaa ccocgaatta catcgccccc 1260 
agcgtggact ggtgggcgct gggagtcctc 1320 
ttcgacatca tcaccgacaa cccggacatg 1380 
otggagaagc ccatccggat cccccggttc 1440 
ggatttttaa ataaggaccc caaagagagg 1500 
gacatcaagt cccacgcgtt cttccgcagc 1560 
gcgctccctc cattccagcc acagafceaca 1620 
cagttcaoca gcgagcccgt goagctgacc 1680 
gaccagtcag agttcgaagg ctttgagtat 1740 
toggtgtga 1779 



<210> 12-1 
<211> 576 

<2ia> m& 

<213> Homo sapiens 

<30Q> 

<302;> VEGP 
<31D> NMQ03376 

<40Q> 121 

atgaactttc tgctgtcttg ggtgcattgg agccttgcct tgctgctcta cctccaccat 60 
gccaagfcggt cccaggofcgc acccatggca gaaggaggag ggcagaatca tcacgaagtg 120 
gtgaagttca tggatgtcta tcagcgcagc tactgccatc caatcgagac cctggtggac 180 
atcfctceagg agtacectga tgagatcgag tacatcttca agccatcctg tgtgcccctg 240 
atgcgatgcg ggggctgctg caatgacgag ggcctggagt gtgfcgcccac tgaggagtcc 300 
aacatcacca tgcagatfcat gcggatcaaa ccfccaccaag gccagcacat aggagagatg' 360 
agcttccbac agcacaacaa atgtgaatgc agaccaaaga aagatagagc aagacaagaa 420 
aatccctgtg ggccfctgctc agagcggaga aagcatttgt ttgtacaaga tccgcagacg 480 
tgfcaaatgtt cctgcaaaaa cacagactcg cgttgeaagg cgaggcagcfc tgagttaaac 540 
gaacgtactt gcagatgfcga caagccgagg cggfcga " 576 



<210> 122 
<211> 624 
<212> BHA 
<213> Homo sapiens 

<300> 

<302> VEGF B 
<310> HM003377 

<400> 122 * 
atgagocota tgctccgccg cctgctgctc gccgcactcc tgcagctggc ccccgcccag 60 
gcccctgtct cccagccfcga tgcocctggc caccagagga aagtggtgtc atggatagat 12Q 
gtgtatactc gcgctacctg ccagccccgg gaggtggtgg tgcccfctgac tgtggagctc 180 
atgggcaccg tggccaaaca gctggtgccc agctgcgtga ctgfcgcagcg ctgtggfcggc 240 
tgctgccctg acgatggcct ggagtgfcgtg cccaotgggc agcaccaagt ccggatgoag 300 
atcctcatga tccggtaccc gagcagfcoag ctgggggaga tgfcccctgga agaacacagc 360 
cagtgtgaat gcagacctaa aaaaaaggac agfcgctgtga agccagacag ggctgccacfc 420 
ccocaocacc gtccccagcc ccgttctgtt ccgggctggg actctgcccc cggagcaccc 4B0 
tccccagctg acatcacoca tcccactcca gccccaggcc cctctgccca cgctgcaccc 540 
agcaccacca gcgccctgac ccccggacct gccgccgccg ctgecgacgc cgcagcttcc 600 
fcccgctgcca agggoggggc tfcag 624 



<210> 123 

<211> 1260 . . 

<212> DNA 

<213> Homo sapiens 

<300> . 
<302> VEGF C 
<310> KM005429 

<400> 123 

atgcaottgc tgggcttctt ctctgtggcg tgttctctgc tcgccgctgc gctgctcccg 60 
ggtcctcgcg aggcgcccgc cgccgcogcc gccttcgagt ccggactcga cctctcggac 120 
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gcggagcccg acgcgggcga ggccacggct tatgcaagca aagatctgga ggagcagtta 1B0 
cggtctgtgfc ceagfcgfcaga tgaactcatg actgtactct acccagaata ttggaaaatg 240 
tacaagtgtc agctaaggaa aggaggctgg caaeafcaaca gagaacaggc caacctcaac 300 
tcaaggacag aagagactat aaaafcttgct gcagcacatfc ataatacaga gatcttgaaa 360 
agtattgata atgagtggag aaagactcaa tgcatgccac gggaggfcgtg fcatagatgtg 420 
gggaaggagt ttggagtcgc gacaaacacc ttctttaaac ctccatgtgt gtccgtctac 480 
agatgtgggg gttgctgcaa tagtgagggg etgcagtgea tgaacaccag cacgagetao 540 
cteagcaaga cgfctatttga aattacagtg cctcfcctctc aaggccccaa accagtaaca 600 
atcagttttg ccaatcacac tfcoctgccga tgcatgtcta aacfcggatgt ttacagacaa 660 
gttcattcca ttatfcagacg ttccctgcca gcaacactac cacagtgbca ggcagcgaac 720 
aagacotgcc ccaccaatta catgtggaat aatcacatct gcagatgcct ggctcaggaa 780 
gattfctatgt tttcctcgga tgctggagat gacfccaacag atggattcea fcgacatctgt 840 
ggaccaaaca aggagctgga tgaagagacc tgfccagtgtg tctgcagagc ggggcttogg 900 
cctgccagct gtggacocca caaagaacta gacagaaact catgccagtg tgtctgtaaa 960 
aacaaaotct fcccccagcca atgtggggcc aaccgagaat ttgatgaaaa cacatgccag 1020 
tgtgtatgta aaagaaoctg ccccagaaat caacccetaa atcetggaaa atgtgcctgfc 1080 
gaatgfcacag aaagtccaca gaaatgcttg ttaaaaggaa agaagttcca ccaccaaaca 1140 
tgcagctgtt acagacggcc atgtacgaac ogccagaagg cttgtgagcc aggattttca 1200 
tatagtgaag aagtgtgfccg ttgtgtccct tcatattgga aaagaccaca aatgagctaa 1260 



<210> 134 

<211> 1074 

<212> DNA 

<213> Homo sapiens 

<300> 

<302> VBQF D 
<310> AJ00018S 

<400> 124 

atattcaaaa tgtacagaga gtgggeagtg gtgaafcgttt tcatgatgtt gtacgtccag 60 
ctggtgcagg gctccagtaa tgaacatgga ccagtgaagc gatcatctca gtccacattg 120 
gaacgatctg aacagcagat cagggctgct tctagtttgg aggaacfcact fccgaattact 180 
cactctgagg actggaagct gtggagatgc aggctgaggc tcaaaagttt fcaccagtatg 240 
gactctcgct cagcatccca tcggfcccact aggtttgcgg caactttcta tgacattgaa 300 
acactaaaag ttatagatga agaatggcaa agaactcagt gcagccctag agaaacgtgc 360 
3t30a9gtgg ccagtgagct ggggaagagt accaacacat tctfccaagcc cccttgtgtg 420 
aacgtgttcc gatgtggtgg ctgttgcaat gaagagagoc ttatctgfcat gaacaccagc 480 
acctcgtaoa tttccaaaca gctctttgag atatcagtgc ctctgaoatc agtacctgaa S40 
ttagtgcotg ttaaagtfcgc caafccataca ggttgtaagfc gcttgccaac agccccccgc 600 
catccatact caattatcag aagatccatc cagatccctg aagaagatcg ctgfctcccat 660 
tccaagaaac fcctgtcctat tgacatgcta tgggatagoa acaaatgfcaa atgtgttttg 720 
caggaggaaa atccacttgc tggaacagaa gaccactotc atcfcccagga acoagctctc 780 
tgtgggccac acatgatgtt tgacgaagat cgtfcgcgagt gtgtctgtaa aacaccatgt 840 
cccaaagatc taatccagca ccccaaaaac tgcagttgct ttgagtgcaa agaaagtctg 900 
gagacctgct gccagaagca caagctattt cacccagaca cctgcagcfcg tgaggacaga 960 
tgcccctttc ataccagacc atgtgcaagt ggcaaaacag catgtgcaaa gcattgccgc 1020 
tttccaaagg agaaaagggc tgcccagggg ccccacagcc gaaagaatcc ttga 1074 



<210> 125 

«211> 1314 

<212> DMA 

<213> Homo sapiens 

<300> 
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<3G2> E2F 
<310> H96S77 

<400> 3.25 

atggccttgg ccggggcccc tgcgggcggc ccatgcgcgc cggcgctgga ggccatgctc 60 
ggggccggcg cgctgcggct gatcgactoc tcgcagatcg tcafccatctc cgccgcgcag 120 
gacgccagcg ccccgccggc tcccaccggc cecgcggcgc cogccgccgg cccctgcgac 180 
cctgacctgc tgctcttcgo caeaccgcag gcgccccggc ccacacccag tgcgccgcgg 240 
eccgagctcg gccgcccgcc ggtgaagcgg aggctggacc tggaaactga ccatcagtac 300 
ctggccgaga gcagtgggcc agctcgggge agaggccgcc atccaggaaa aggtgtgaaa 360 
tccccggggg agaagtcacg ctatgagacc tcaetgaatc tgaccaccaa gcgcttcctg 420 
gagctgctga gccacfccggc tgacggtgfcc gtcgacctga actgggctgo cgaggfcgctg 480 
aaggtgcaga agcggcgeat ctatgacatc accaacgtcts ttgagggoat ccagctcatt 540 
gccaagaagfc ceaagaacca catccagtgg ctgggcagcc acaccacagt gggcgtcgge 680 
ggacggcttg aggggttgac ccaggacctc cgacagctgc aggagagcga gcagcagctg 660 
gaccaccfcga tgaatatctg tactacgcag ctgcgcctgc tctccgagga cactgacagc 720 
cagcgcctgg cctacgtgac gtgtcaggac cttcgtagca ttgcagaecc tgcagagcag 780 
atggttatgg tgatcaaagc cccfccctgag acccagctcc aagccgtgga ctcttcggag 840 
aactttcaga tctoccttaa gagcaaacaa ggcccgatcg atgttttcct gtgccctgag 900 
gagaccgtag gtgggatcag ccctgggaag accccatccc aggaggtcac ttctgaggag 960 
gagaacaggg ccactgactc tgccaccata gfcgfccaccac caccatcatc tcccccctca 1020 
tccctcacca cagatcccag ccagfcctcta ctcagcctgg agcaagaacc gctgttgfccc 1080 
^ggatgggca gcctgcgggc tcccgtggac gaggaccgcc tgtccccgct ggtggcggcc 1140 
gactcgcfccc tggagcatgt gcgggaggac ttctccggcc tcctccctga ggagfctcatc 1200 
agcctttccc cacbccacga ggccctcgac taccacttcg gcctcgagga gggcgagggc 1260 
atcagagaoc tcttcgactg tgactttggg gaoctcaccc ccctggattt ctga 1314 



<210> 126 
<211> 166 
<212> DNA 

<213> Human papillomavirus 
<300> 

<302> BBBR-1 
<310> JO2078 

<400> 126 

ggacctacgc tgccctagag gttttgctag ggaggagacg tgtgtggctg tagccacccg 60 
tcccgggtac aagtcccggg tggtgaggae ggtgtcfcgfcg gttgtcttcc cagactctgc 120 
tttctgccgt cttcggtcaa gtaccagctg gtggfcccgca tgtttt X66 



<210> 127 
<211> 172 
<212> DNA 

<213> Hepatitis C virua 
<300> 

<3Q2> BBBR-2 
<310> J02078 

<400> 127 

ggacagccgt tgccctagtg gtttcggaca eaccgccaac gctcagtgcg gtgctaccga 60 
cccgaggtca agtoccgggg gaggagaaga gaggetfcccc gcctagagca tttgcaagtc 120 . 
aggattctct aatecctctg ggagaagggt attcggottg tccgctattt tt 172 
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<210> 128 
<211> 651 
<212> DK& 

<213> Hepatitis C vims 

<300> 
<302> NS2 
<310> AJ238799 



<400> 128 

atggaccggg agatggcagc atcgtgcgga ggcgcggttt tcgtaggtct gatactcttg 60 
accttgtcac ogcactataa gctgttcctc gctaggotca tatggtggtt acaatatttt 120 
atcaccaggg ccgaggcaoa cttgcaagtg tggatccccc ccctcaacgt tcgggggggc 180 
cgcgatgccg tcatcctcct cacgfcgcgcg atccacccag agctaatctt taccatcacc 240 
aaaatcttgc tcgoeatact cggtccactc atggtgctcc aggctggtat aaccaaagtg 300 
ccgtacttcg tgcgcgcaca cgggctcatt cgtgcafcgca tgctggtgcg gaaggttgct 360 
gggggtcatt atgtccaaat ggctctcatg aagttggccg cactgacagg taogtacgtt 420 
tatgaccatc tcaccccact gcgggactgg gcccacgcgg gcctacgaga ccttgcggtg 4B0 
gcagttgagc ccgtogtctfc ctctgatatg gagaccaagg ttatcacctg gggggcagac 540 
accgcggcgt gtggggacat catcttgggo ctgcccgtct ccgcccgcag ggggagggag 600 
atacatctgg gaccggcaga cagccttgaa gggoaggggt ggcgactcct c 651 

<210> 129 
<211> 161 
<212> DNA 

<213> Hepatitis C virus . 
<300> 

<3 02> KS4A 
<31Q> AJ238799 

<400> 129 

gcacctgggt gctggtaggc ggagtcctag cagctctggc ogcgtattgc ctgacaacag 60 
gcagcgtggt cattgtgggc aggatcatct tgtccggaaa gccggccabc attcccgaca 120 
gggaagccct ttaccgggag ttcgatgaga tggaagagtg c 161 

<210» 130 
<211> 783 

<2i2> m& 

<213> Hepatitis C virus 
<300> 

<3Q2> NS4B 
<310> AJ238799 

<400> 130 

gcctcaoacc tcccttacat cgaacaggga atgcagctcg ccgaacaatt caaacagaag 60 
gcaatcgggt tgctgcaaac agccaccaag caageggagg ctgctgctce cgtggtggaa 120 
tccaagtggc ggacoctcga agccttctgg gcgaagcata tgtggaattt catcagcggg 180 
atacaatatt tagoaggctt gtccactctg ectggcaacc ocgcgatagc atcaofcgatg 240 
gcattcacag ccfcctatcao cagoccgctc accaccoaac ataccctcct gtttaacatc 300 
ctggggggat gggtggccgc ocaacttgct cctcccagcg ctgcttcfcgc tttcgtagge 360 
gccggcatpg ctggagcggc tgttggcagc ataggccttg ggaaggtgct tgtggatatt 420 
ttggcaggtt atggagoagg ggtggcaggc gcgctcgtgg cctttaaggt catgagcggc 4B0 
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gagatgccct ccaccgagga cetggttaae 
ctagtcgtcg gggtcgtgfcg cgcagcgata 
gctgtgcagt ggatgaaccg gctgatagcg 
acgcactatg tgoctgagag cgacgctgca 
accatcactc agctgctgaa gaggcttcac 
fcgc 



etactccctg ctatcctctc ccctggogcc 540 
ctgogtcggc acgtgggccc aggggagggg 600 
ttcgcttcgc ggggtaacca cgfcctccccc 660 
gcacgtgtca ctcagatcct ctctagfcctt 720 
cagtggafcca acgaggactg ctccacgcca 780 
783 



<210> 131 
<211> 1341 
«212> PNA 

<213> Hepatitis C virus 
<300> 

<302> NS5A 
<310> AJ238799 

<400> 131 

tccggctcgt ggctaagaga tgtttgggat 
acctggctcc agtccaagct cctgccgcga 
cgtgggtaca agggagtctg gcggggcgac 
gcacagatca coggacatgt gaaaaacggt 
agtaacacgt ggcatggaac attccccatt 
tccccggcgc caaattattc tagggcgctg 
gttacgcggg tgggggattt coactacgtg 
ccgtgtcagg ttccggcccc cgaatt'cttc 
tacgctcoag- cgtgcaaacc ccfccctacgg 
caataectgg ttgggtcaca gctccoatgc 
tccatgctca ccgacccctc ccacattacg' 
ggatcfccccc cctccfctggc cagctcatca 
gcaacatgca ctacccgfcca tgactccccg 
tggcggcagg agatgggcgg gaacatoacc 
ttggactctt tcgagccgct ccaagcggag 
gagatcctgc ggaggtccag gaaattccct 
tacaaocctc cactgttaga gtcctggaag 
gggtgtccat tgecgcctgc eaaggcccct 
gttgtoctgt cagaatctac cgtgtcttct 
ggcagctccg aatcgtcggc cgtcgacagc 
tccgacgacg gcgacgcggg atccgacgtt 
ggggagccgg gggatcccga tctcagcgac 
agtgaggacg tcgtctgctg c 



tggatatgca cggtgttgac tgatttcaag 60 
fcfcgccgggag tccccttctt ctcatgtcaa 120 
ggcatcatgc aaaccacctg cccatgtgga 180 
tccatgagga tcgtggggcc taggacctgt 240 
aacgcgfcaca ccacgggccc ctgcacgccc 300 
tggcgggtgg ctgctgagga gtacgtggag 360 
aogggcatga ccactgacaa ogtaaagtgc 420 
acagaagtgg atggggtgcg gttgcacagg 480 
gaggaggtca cattcctggt cgggctcaat S40 
gagcccgaac cggacgtagc agtgctcact 600 
gcggagacgg ctaagcgtag gctggccagg 660 
gctagocagc tgfcctgcgcc ttdcfctgaag 720 
gacgctgacc tcatcgaggc caacctcctg 780 
cgcgtggagt cagaaaataa ggtagtaafcfc 840 
gaggatgaga gggaagtatc cgttccggcg 900 
cgagcgatgc ccatatgggc acgcccggat 960 
gacccggact acgtocctcc agtggtacac 1020 
ccgataccac ctccacggag gaagaggacg 1080 
gccttggcgg agctcgccac aaagaccttc 1140 
ggcacggcaa cggcctctcc tgaccagdcc 1200 
gagtcgtact cctccatgcc cccccttgag 1260 
gggtcttggt ctaccgtaag cgaggaggct 1320 
1341 



<210> 132 
<211> 1772 
*212> DNA 

«213> Hepatitis C virus 
<300> 

<302> NSBB 
<310> AJ238799 



<400> 132 

tcgatgtcct acacatggac aggcgccctg 
ctgcccatca atgcactgag caactctttg 
acatctcgca gcgcaagcct gcggcagaag 
gacgaccact accgggacgt gctcaaggag 



atcacgccat gcgctgcgga ggaaaccaag 60 
ctccgtcacc acaacttggt ctatgotaca 120 
aaggtcacct ttgacagact gcaggtcctg 180 
atgaaggcga aggcgfcccac agttaaggct 240 



aaacttctat ccgtggagga agcctgtaag ctgacgcccc cacattcggc oagatctaaa 300 
tttggctatg gggcaaagga cgtccggaac ctatccagca aggccgttaa coacatccgc 3 SO 
tccgtgfcgga aggacttgct ggaagacact gagacaccaa ttgacaccac catcatggca 420 
aaaaatgagg ttttctgcgt ceaaccagag aaggggggcc gcaagccagc tcgccttatc 480 
gtattcccag atttgggggt tcgtgtgtgc gagaaaatgg coctttacga tgtggtctcc 540 
accctccctc aggecgtgat gggctcttca tacggattcc aatacfccfccc tggacagcgg 600 
gecgagttcc tggtgaatgc ctggaaagcg aagaaatgcc ctatgggctt cgcatatgac 660 
acccgctgtt ttgactcaac ggteacfcgag aatgacatcc gtgttgagga gtcaatctac 720 
caafcgttgtg acfctggcccc cgaagccaga caggccataa ggtcgctcac agagcggctt 780 
tacategggg gccccctgac taattctaaa gggcagaact gcggctatcg ccggtgccgc 840 
gcgagcggtg tactgacgac cagctgcggt aataccctca catgttactt gaaggccgct 900 
gcggcctgfcc gagetgcgaa gctccaggac tgcacgatgc tcgtatgcgg agacgacctfc 960 
gtcgttatcfc gtgaaagegc ggggacccaa gaggacgagg cgagccfcacg ggccttcaog 1020 
gaggctatga otagatactc fcgcccccccfc ggggacccgc ccaaaccaga atacgacttg 1080 
gagttgafcaa cafccatgcfcc ctccaatgtg tcagtcgcgc acgatgcatc tggcaaaagg 1140 
gtgtacfcatc tcacccgtga ccceaccacc ccccttgcgc gggctgcgtg ggagacagct 1200 
agacacactc cagtcaattc ctggctaggc aacatcatca tgtatgcgoo caccttgtgg 1260 
gcaaggatga tcctgatgac tcatttctfcc tccatccttc tagctcagga acaacttgaa 1320 
aaagccctag attgtcagat ctacggggco tgttactcca ttgagccact tgacctacct 1390 
cagatcattc aacgacfccca tggccttagc gcatttfccac tccatagtta ctctccaggt 1440 
gagatcaata gggtggcttc atgcctcagg aaacttgggg taccgccctt gcgagtctgg 1S0O 
agacatcggg ccagaagtgt ccgcgctagg ctactgtccc agggggggag ggctgocact 1560 
tgtggcaagt acotcttcaa ctgggcagfca aggaccaagc tcaaacfccac tccaatcccg 1620 
gctgcgfcccc agttggatfct atccagctgg ttcgttgctg gttacagcgg gggagacata 1680 
tatcacagoc tgtctogtgc ccgaccocgc tggttcatgt ggtgcctact cotactttct 1740 
gtaggggtag gcatctatct actccccaac eg 1772 



<210> 133 
<211» 1892 
<212> UNA 

<213> Hepatitis C virus 

<300> 
<3D2> NS3 
<310> AJ238799 

<400> 133 

cgcctattac ggcctactcc caacagacgc gaggcotact fcggcfcgcatc atcactagec 60 
tcacaggccg ggacaggaac caggtcgagg gggaggtcca agtggtctcc accgcaacac 120 
aatcttfccct ggcgacctgc gtcaatggcg tgtgttggac tgtctatcat ggtgccggct 180 
caaagaccct tgccggccca aagggcccaa tcaoccaaat gtacaccaat gtggaccagg 240 
accfccgtcgg ctggcaagcg ccccccgggg cgcgttcctt gacaccatgc acctgcggca 300 
geteggaoct ttactfcggtc acgaggcatg ccgatgCcat teeggtgego eggeggggeg 360 
acagcagggg gagccfcactc tcccccaggc ccgtctccta cttgaagggc tettegggeg 420 
gtccactgct ctgcccctcg gggcacgctg tgggcatctt tcgggctgcc gtgtgcaccc 4B0 
gaggggttgc gaaggcggtg gactttgtac ccgtcgagtc tatggaaacc actatgeggt 540 
ccccggtctfc cacggacaac tcgtcccctc cggccgcacc gcagacattc caggtggccc 600 
atctacacgc ccctactggt agoggoaaga gcactaaggt gccggctgcg tatgcagccc 660 
aagggtataa ggfcgcttgtc ctgaacccgt ccgtcgccgc caccctaggt ttcggggcgt 720 
atatgtctaa ggoacatggt atcgacccta acatcagaac eggggtaagg accatcacca 780 
cgggtgcccc catcacgtac tccacctatg gcaagtttct tgccgacggt ggfctgctctg 840 
ggggegecta tgacatcata atatgtgatg agtgccactc aactgactcg aceacfcatcc 900 
tgggcategg caeagtcctg gaecaagegg agaeggctgg agcgcgactc gtcgtgctcg 960 
ccaccgctac gcctccggga tcggfccaccg tgccacatcc aaacabegag gaggtggctc 1020 
tgtccagcac tggagaaatc cccttttatg geaaagecat ecccatcgag accatcaagg 10B0 
gggggaggca cotcattttc tgccattcca agaagaaatg tgatgagctc gccgcgaagc 1140 



tgtccggcct cggactcaat gctgtagcat attaccgggg ccttgatgta tccgtcatac 1200 
caactagcgg agacgtcatt gtcgtagcaa cggacgctot aatgacgggc tttaccggcg 1260 
atttcgactc agtgatcgac tgcaatacat gtgfccaccca gacagtcgac tfcoagcctgg 1320 
acccgacott cacoatfcgag acgacgaccg tgccacaaga cgcggtgtca cgctcgcago 13B0 
ggcgaggcag gactggtagg ggcaggatgg gcatttacag gtttgtgact ccaggagaac 1440 
ggcccfccggg catgttcgat fcccfccggttc tgtgcgagtg ctafcgacgcg ggctgtgctb 1500 
ggfcacgagct cacgcccgcc gagacctcag ttaggttgcg ggcttaccta aacaeaccag 1560 
ggtfcgcccgt ctgccaggac catctggagt tctgggagag cgtctttaca ggcctcaccc 1620 
acatagacgc ccafcttcttg tcccagacta agcaggcagg agacaacttc occtacctgg 16B0 
EXSSISK ^ ta = 33fcs tgcgccaggg ctcaggctcc acctccatcg tgggaccaaa 1740 
tgtggaagtg tctcatacgg ctaaagccta cgctgcacgg gccaacgccc ctgctgtata leoo 
ggctgggagc ogttcaaaac gaggttacfca ccacacacco cataaccaaa tacatcatqq is SO 
catgcafcgtc ggctgacctg gaggtcgtoa eg 99 HH 

<210> 134 
<211> 822 
<212> UNA 
<213> Homo sapiens 

<3Q0> 

<302> atmn call factor 
<310> M59964 

<400> 134 

atgaagaaga cacaaacttg gattctcact tgcatttatc tfccagctgct cctatttaat 60 
cctctcgtca aaactgaagg gafcctgcagg aatcgtgtga ctaataatgt aaaagacgtc 120 ' 
actaaattgg tggcaaatct tccaaaagac tacatgataa ccctcaaata tgtccccggg 180 
atggafcgttt fcgccaagtca ttgttggata agcgagatgg tagtacaatt gtcagacagc 240 
ttgactgatc ttctggacaa gtfcttcaaat atttctgaag gcttgagCaa ttattccatc 300 
atagacaaac ttgtgaatat agtcgatgac cttgtggagt gcgtoaaaga aaactcatct 360 
aaggatctaa aaaaatcatt caagagccca gaacccaggc tctttactcc tgaagaattc 420 
tttagaattt ttaatagatc cattgatgcc tfccaaggact ttgtagtggc atctgaaact 480 
agtgattgtg tggtttcttc aacattaagt cctgagaaag attccagagt cagtgtcaca 540 
aaaccattta tgttaccccc tgttgcagcc agctcccfcta ggaatgacag cagtagcagt 600 
aataggaagg ccaaaaafccc ccctggagac tccagcctac actgggcagc catggcattg 660 
ccagcattgt tttctctfcat aattggcttt gctfcttggag ccttatactg gaagaagaga 720 
cagccaagtc ttacaagggc agttgaaaat atacaaatta atgaagagga taatgagata 780 
agtatgttgc aagagaaaga gagagagttt caagaagtgt aa 822 



<210> 135 
<211> 483 
<212> UNA 

<213> Homo aapiena 
<300> 

<302> TGFalplia 
<310> AF12323B 

<400> 135 

atggtcccct cggctggaca gctcgccctg 
caggccttgg agaacagcac gtccccgctg 
gtgtcccatt ttaatgactg cccagattcc 
aggttttfcgg tgcaggagga caagccagca 
cgctgtgagc atgcggacct cctggccgtg 
accgccttgg tggtggtctc catcgtggcc 



ttcgctctgg gtattgtgtt ggctgcgtgc 60 
agtgcagacc cgcccgtggc tgcagcagtg 120 
cacactcagt tctgcttcca tggaacctgc 180 
tgtgtctgcc attctgggta cgttggtgca 240 
gtggctgcca gccagaagaa gcaggccatc 300 
ctggctgtcc ttatcatcac atgtgtgctg 360 



9fi 



afcacactgcfc gccaggtccg aaaacactgt gagtggtgcc gggccctcat ctgccggcac 420 
gagaagccca gcgccctcct gaagggsaga accgcfctgct gccactcaga aacagtggtc 480 
tga 483 



<210> 136 
<211> 1071 

<2i2> mm 

<213> Homo sapiens 

<300> 

<302> GD3 synthase 
<31Q> NM003O34 



<400> 136 

atgagcccct gcgggcgggc ccggcgacaa 
tggaagttce cgcggacccg gctgcccatg 
tgttggctct acatcfetccc cgtctaccgg 
gtgctgcaac agggoacggc gtggaggagg 
caaatggaag actgctgcga ccctgcccat 
atggggaaga gcatgtggta tgacggggag 
acttactctc tctteccaea ggcaacccca 
gfcgggaaatg gtgggattot gaagaagagt 
tttgtcafcgc gatgeaatct ccctcctttg 
aaaagfccagt tagtgacagc taatcccagc 
tggtccagaa agacatttgt ggacaacatg 
cctgcctttt cbatgaagac aggaacagag 
gatgttggtg ccaatcaaac agtgctgttt 
aagttctgga aaagtagagg aatccatgcc 
agcgcagctc tgggtctctg tigaagaggtg 
aatatgoatg agcagcccat cagccaccac 
tfcccatgcca tgcccgagga atttctccaa 
agaatgcagc tggacccatg tgaagatacc 



acgtccagag gggccatggc tgtactggcg €0 
ggagccagtg ccctctgtgt cgtggtcctc 120 
ctgcccaacg agaaagagat cgtgoagggg ISO 
aaccagaccg cggccagagc gttoaggaaa 240 
ctctttgcta tgactaaaat gaattccccfc 300 
tttttatact cattcaccat tgacaattca 360 
fctccagctgo cattgaagaa atgcgcggtg 420 
ggctgtggcc gtcaaafcaga tgaagcaaat 480 
tcaagtgaat acactaagga tgttggatcc 540 
ataattcggc aaaggtttca gaaccttctg SOO 
aaaatctata accacagtta catctacatg 660 
pcatctfctga gggtttatta tacactgtca 720 
gccaacccca actttctgcg tagcattgga 780 
aagcgcctgt ccacaggact ttttctggtg 840 
gccatctatg gcttctggcc cttcfcctgtg 900 
tactatgaca acgtcttaoc cttttcfcggc 960 
ctctg'gtafcc ttcataaaat cggtgcactg 1020 
tcactccagc ccacttccta g 1071 



<210> 137 
<211> 744 
<212> DNA 
<213> Homo sapiens 

<300> 

<302> FOF14 
<310> HMO 04 115 



<400> 137 

atggccgogg ccatcgetag cggcttgatc 
tgggaccggo cgtqtgocag caggaggcgg 
aacggcaacc tggtggatat cttctccaaa 
ttgcggcgcc aagatcccca gctcaagggt 
tactacttgc aaatgcaccc cgatggagct 
tctacactct tcaacctcat accagtggga 
acagggttgt atafcagccat gaafcggagaa 
cctgaatgca agtfctaaaga atctgttttfc 
tfcgtaeagac aacaggaatc tggtagagcc 
gctatgaaag ggaacagagt aaagaaaacc 
tfcggaagttg coatgtaccg agaaccatct 
cctggggtga cgocaagtaa aagcacaagt 



cgccagaagc ggcaggcgcg ggagcagcac 60 
agcagcccca gcaagaaccg cgggotctgo 120 
gtgcgcatct fccggcotcaa gaagcgcagg 180 
atagtgacca ggttatattg caggcaaggc 240 
ctcgatggaa ccaaggatga cagcactaat 300 
cfcacgtgttg ttgccatcca gggagtgaaa 360 
ggttacctct acccatcaga actttfctacc 420 
gaaaaetatt atgtaatcta ctcatccatg 480 
tggtttttgg gattaaataa ggaagggcaa 540 
aaaccagcag ctcatttfcct acccaagcca 600 
ctgcatgatg ttggggaaac ggtccegaag 660 
gcgtctgcaa taatgaatgg aggcaaaeea 720 



97 



gtcaacaaga gtaagacaac atag 



744 



<210> 138 
<211> 1503 
<212> DNA 

<213> Human immunodeficiency viruB 
<300> 

<302> gag {HIV) 
<310> UC001802 



<400> 138 

atgggtgcga gagcgtcagt attaagcggg 
ttaaggccag ggggaaagaa aaaatataaa 
ctagaacgat tcgcagfctaa tcctggcctg 
ctgggacagc tacaaccatc ccttcagaca 
acagtagcaa ccctctattg tgtgcatcaa 
ttagacaaga tagaggaaga gcaaaacaaa 
gacacaggac acagcaatca ggtcagccaa 
caaatggtac atcaggccat atcacotaga 
gagaaggcti: tcagcccaga agtgataocc 
ccacaagatt taaacaccat gctaaacaca 
ttaaaagaga ccatcaatga ggaagc'tgca 
gggcctattg caccaggcca gatgagagaa 
agtacccttc .aggaaeaaat aggatggatg 
atttataaaa gatggataat cctgggatta 
agcattccgg acataagaca aggaccaaag 
tataaaactc taagagcega gcaagctfcca 
ttgttggtcc aaaatgcgaa cccagattgc 
gctacacfcag aagaaatgac gacagcatgt 
agagttttgg ctgaagcaat gagccaagta 
ggcaatttta ggaaccaaag aaagattgtt 
acagccagaa attgcagggc occtaggaaa 
caccaaatga aagattgtac tgagagacag 
tacaagggaa ggccagggaa ttfctcttcag 
gagagcttoa ggtctggggt agagacaaca 
aaggaaetgt atcctttaac ttccctcagg 
taa 



ggagaattag atcgatggga aaaaattcgg 60 
ttaaaacata tagtafcgggc aagcagggag 120 
tfcagaaacat cagaaggctg tagacaaafca 180 
ggatcagaag aactfcagatc attatataat 240 
aggatagaga taaaagaoac caaggaaget 300 
agtaagaaaa aagcacagca agcagcagct 360 
aattacccta tagtgcagaa catccagggg 420 
acfcttaaatg catgggfcaaa agtagtagaa 480 
atgtfctecag cattatcaga aggagccaco 540 
Stggggggac atcaagcagc catgcaaatg 600 
gaatgggata gagtgcatcc agtgcatgca 660 
ccaaggggaa gtgaeatagc aggaacfcact 720 
acaaataato caccfcatccc agtaggagaa 780 
aataaaat'ag taagaatgta tagccctacc 840 
gaaccctfcta gagactatgt agaccggttc 900 
caggaggtaaaaaattggat gacagaaacc 960 
aagacfcattt taaaagcatt gggaccagcg 1020 
cagggagtag gaggacccgg ccataaggca 1080 
acaaattcag otaccataat gatgcagaga 1140 
aagtgtttca attgtggcaa agaagggeac 1200 
aagggcfcgtt ggaaatgtgg aaaggaagga 1260 
gctaattttt tagggaagat etggcottcc 1320 
agcagaccag agccaacagc cccaccagaa 13B0 
acfcccccctc agaagcagga gccgatagac 144 Q 
tcactctfctg gcaacgaccc ctcgtcacaa 1S00 
1503 



<210> 139 
<211> 1101 
<212> DNA. 

<213> Human immunodeficiency virus 
<300> 

<302> TARBP2 
<310> MMQ04178 

<400> 139 

atgagtgaag aggagcaagg ccccggcact accacgggct gcgggctgcc tagtatagag 60 
caaatgctgg ccgccaaccc aggcaagacc ccgatcagcc ttctgcagga gtatgggacc 120 
agaataggga agacgcctgt gcacgacctc ctcaaagccg agggccaagc ccaccagcct 180 
aatttcacct tccgggtcac cgttggcgac accagctgca ctggtcaggg ccccagcaag 240 
aaggcagcca agcacaaggc agctgaggtg gccctcaaac acctcaaagg ggggagcatg 300 
ctggagccgg ccctggagga cagcagttct ttttctcccc tagactcttc actgcctgag 360 



gacattccgg ettttactgc tgcagcagct gctaccccag ttocatctgt agtcctaacc 420 
aggagcccec ccatggaact gcagcccccfc gtctcccctc agcagtctga gtgcaacccc 480 
gttggtgctc tgoaggagct ggtggtgcag aaaggctggc ggttgccgga gtacacagtg 540 
acccaggagt ctgggccagc coaccgcaaa gaattcacca tgacctgtcg agtggagcgt 600 
ttcattgaga ttgggagtgg cacttccaaa aaattggcaa ageggaatgc ggeggccaaa 660 
atgctgcttc gagtgcacac ggtgcctctg gatgeccggg atggcaatga ggtggagcct 720 , 
gatgatgacc acttctccat tggtgtgggc ttccgcetgg atggtcCtcg aaaccggggc 780 
ccaggttgca ccfcgggattc tctacgaaafc tcagtaggag agaagafccct gtcccfcccgc 840 
agttgctcco tgggctccct gggtgccctg ggccctgcct gotgccgtgt cctoagtgag 900 
otctctgagg agcaggcctt tcaegtcagc tacctggata ttgaggagct gagcctgagt 960 
ggactctgcc agtgcctggt ggaactgtcc acccagccgg ccactgtgtg tcatggctct 1020 
gcaaccacca gggaggcagc ccgtggtgag gctgcccgcc gtgccctgca gtacctcaag 10B0 
atcatggcag gcagcaagtg a 1X01 

<210> 140 

<211> 219 , 
<212> BNA 

<213> Human immunodeficiency virus 
<300> 

<302> TAT {HIV) 
<310> TJ44023 

<400> 140. ... 

atggagc'cag tagatcctag cctagagccc tggaagcatc caggaagtca gccfcaagact 60 
gcttgtacca cttgctattg taaagagtgt tgctttcatt gccaagtttg ttteataaca 120 
aaaggcttag gcatctecta tggcaggaag aagcggagac agcgacgaag aactlcctcaa 180 
ggtcatcaga ctaatcaagt ttctctatca aagcagtaa 219 

<210> 141 
<211> 21 
<212> RKfA 

<213> Kunstlicbe Secjuenz 
<220> 

<223> Beachreibung der kunstlichen Seguenz: anti-GFP 
<400> 141 

ccacaugaag cagcacgacu u 21 

<210> 142 
<211> 27 
<212> SNA 

<213> Kdnstlicha Secjuenz 
<220> 

<223> Beachreibung der kfinatlicben Sequenzj anti-GFE>? 
3 ' -Ubarhange 

<400> 142 

gacccacaug gaagcagcac gacuucu 27 



Bass, B. L„ 2000, Double-stranded SNA as a template for gene silencing. Cell 101, 235-238. 

Boshes J, M. and Labouesse, M,, 2000, RNA interference: genetic Wand and genetic watchdog, Nature OH Biology 2, 

B31-B36, 

Caplen, N, J„ Fleenor, J., Fire, A., and Morgan, R, A„ 200Q. d&RNA-nicdiated gene silencing in cultured Drosophila 
ceils: a tissue culture model for the analysis of RNA interference. Gene 252, 95-105. 

Clemens, X C, Worby, C A„ Simonson-Leff, N„ Moda, M., Machama, T„ Hemmings, B. A., and Dixon, J. E., 2000. 
Use of doubtestranded RNA interference in Drosophila cell lines to dissect signal transduction pathways, 
ProcKatLAcad.Sci.USA 97, 6493-6503. 

Ding, S. W„ 2000. RNA silencing. Cum Opto. BiotecbnoL 11, 152-156. 



99 



Fire, A., Xu, S., Montgomery, M, K., Koalas, S, A„ Driver; S. B., and Mello, C. C, 1998. Potent and specific genetic in- 
terference by double-stranded RNA in Caeoorhabditis elcgans. Nature 391, 806-811. 
Eire, A., 1999. RNA-triggered genesilencing. TrendsGenet. 15, 358-363. 

Freier, S. M., Kierzek, R., Jaeger, J, A, Sugimoto, N„ Caruthers, M H., Nrilson, T., and Tnmer, D. R, 1986. Improved 
freeeoery parameters for prediction of SNA duplex stability, Proc. Natl. Acad. Sri. USA 83, 9373-9377. 
Hammond, S. M., Bernstein, E., Beach, D., and Hannoo, G. J., 2000. An RNA-directcd nuclease mediates post-transcrip- 
tional gene siiencing in Diosophila cells. Nature 404, 293-296. 

Ummer, S., Hoftnann, H.-P, Oti, G., and SprinzL M., 1 9 93. The 3 -terminal end (NCCA) oftRNA determines the struc- 
ture and stability of the aminoacyl acceptor stem. Proc. NatL Acad. Sri, USA 90, 6199-6202. 
Montgomery, M. K. and Fire, A., 1998. Double- stranded RNA as a mediator in sequence-specific genetic silencing and 
cosuppression. Trends Genet 14, 255-258. 

Montgomery, M. K., Xu, S., and Fire, A, 1998. RNA as a target of double-stranded RNA-mediated generic interference 
in Caenoxhabditis elegans. Proc. Nafl, Acad. Sci USA 95, 15502-15507. 

Ui-Tei, K,, Zenno, S„ Miyata, Y„ and Saigo, K, 2000. Sensitive assay of RNA interference in Drosophila and Chinese 
hamster cvxltured ceils using firefly luriferase gene as target FEB S Lett 479, 79-82. 

Zamorc, P. D., Tuscht, T., Sharp, R A., andBartcl, D. P., 2000. RNAi: double-stranded RNA directs the ATF-depcndcnt 
cleavage of rnRNA at 21 to 23 nucleotide intervals. Cell 101, 25-33. 

Patcntansprucbe 

1. Verfahren zur Ifenunung der Expression ernes Zielgens in einer Zelle umfasseod die fblgenden Schritte; 
Einfiihren mindestens eines Oligoribonukleotids (dsRNA I) in einer zur Hemmung der Expression des Zielgens 
ausreichenden Menge, 

wobei das Oiigoribonukleotid (dsRNA I) cine doppelstrangige aus hochstens 49 aufdnanderfblgenden Nukleotid- 
paaren gebildete Struktur aufweist und wobei ein Strang (Si) oder zurrundest ein Abscbnitt des Strangs (SI) der 
doppelstxttngigen Struktur komptemeotMrzuru Zielgen tat, 

und wobei zumindest ein Endc (EI) des OtigrabcroikJeodds (dsRNA I) eincn aus 1 bis 4 Nukleotiden gcbildeten 
einzelstrangigen Abscbnitt aufweist 

2. Verfahren nach Anspruch 1, wobei zumindest ein Ende (El, E2) zumindest ein mcht nach Wttson & Crick ge- 
paartes Nukleotid aufweist 

3. Verfahren nach einem der vorhergehenden Ansprflche, wobei betde Enden (El, E2) ungepaarteNuklcotide auf- 
weisen. 

4. Verfahren nach einem der vorhergehenden Anspriiche, wobei das Ende (EI) das 3'-Ende eines Strangs der dop- 
peistrkngigen Struktur ist 

5. Verfahren nach einem der vorhergehenden Ansprflche, wobei zumindest ein weitcres, vorzugsweise entspre- 
chend dem Oiigoribonukleotid (dsRNA D nach einem der vorhergehenden Ansprflche ausgebildetes, Oiigoribonu- 
kleotid (dsRNA H) in die Zelle dngefuhrt wird, 

wobei ein Strang (SI) oder zumindest ein Abscbnitt des Strangs (SI) der doppelstritagigen Struktur des Ou^oribo- 
nukleorids (dsRNAI) komplcmcntar zu einem ersten Bereicb (Bl) des Zielgens ist, 

und wobei ein Strang (S2) oder zumindest ein Abschnitt des Strangs (S2) der doppelstrSngigen Struktur des weite- 
ren OHgoribonukleodds (dsRNA H) komplemeotflr zu einem zwriten Berrien (B2) des Zielgens ist 

6. Verfahren nach einem der vorhergehenden Ansprflche, wobei das writers Oiigoribonukleotid (dsRNA D) eine 
doppelstangigc aus mindestens 49 aufemanderfolgenden Nukleatidpaaren gebildete Struktur aufweist 

7. Verfahren nach einem der Ansprflche 1 bis 5, wobei das Oiigoribonukleotid (dsRNA I) und/oder das weitere Oli- 
goribonukfeotid (dsRNA H) eine doppelstrMngige aus weniger als 25 auretaanderfolgenden Nukleoddpaaren gebil- 
dete Struktur aufwrist/en. 

8. Verfahren nach einem der vorhergehenden Ansprflche, wobei der erste (Bl) und der zwette Bcrrich (B2) ab- 
schnittsweise Uberlappen oder aneinandeigrenzen. 

9. Verfahren nach einem der vorhergehenden Ansprflche, wobei der erste (B 1 ) und der zweite Bereicb (B2) vonein- 
ander beabstandet sind. 

10. Verfahren nach einem der vorhergehenden Anspriicbe, wobei die Zelle vor dem Einfflhren des/dcr Oligoribo- 
nukleotids/e (dSRNA I, dsRNA H) mit Interferon behandelt wind. 

11. Verfahren nach einem der vorhergehenden Ansprflche, wobei das/die OligoribonukleoticVe (dsRNA L dsRNA 
0) in micellare Strukturen, vorzugsweise in Iiposomen, eingeschlossen wird/werdea, 

12. Verfahren nach einem tier vorhergehenden Ansprflche, wobei das/die Oligoribonuklcotid/e (dsRNA I, dsRNA 
B) in virale naturiicbe Kapside oder in auf chemischem oder enzymatischem Weg hergestellte ktinstliche Kapside 
oder davon abgeleitete Strukturen eingeschlossen wird/werden. 

13. Verfahren nach einem der vorhergehenden Anspriiche, wobei das Zielgen eine der Semtenzen SQ001 bis 
SQ140 des Sequenzprotokolls aufweist 

14. Verfahren nach rinetn der vorhergehenden Ansprflche, wobei das Zielgen aus der fblgenden Gruppe ausge- 
wSblt ist Onkogen, Cytokin-Gen, Id-Protein-Gen, Entwkldnngsgen, Priongen, 

15. Verfahren nacb einem der vorhergehenden Ansprflche, wobei das Zielgen in pathogenen Organismen, vorzugs- 
weise hi Plasmodien, exprimiert wird. 

16. Verfahren nach einem der vorhergehenden Ansprflche, wobei das Zielgen Bestandteii dries Virus oder Viroids 
ist. 

17. Verfahren nacb Anspruch 16, wobei das Virus ein humanpathogenes Virus oder Vtroid ist 

18. Verfahren nach Anspruch 17, wobei das Virus oder Vtroid ein tier- oder pflanzenpalhogeoes Virus oder Viroid 
ist 
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1 9. Verfahren nach einem der vorhergehenden Ansprttcbe, wobei ungepaarte Nukleotids durch Nukkosidthiopboa- 
phate substituiert sind. 

20. Verfahren nach einem der vorhergehenden Ansprflcbe, wobei die doppekttangige Struktur durch eine chemi- 
sche VerknUpfung derbeidea Strange stabilisiert wild. 

21 . Verfahren nach einem der vorhergehenden AnsprUche, wobei die cheroische VeiknUpfung durch eine kovalente 
oder ionische Bindung, eine WasserstoffbrQckenbindung, hydrophobe Wechsclwirkungen, vorzugsweise van-der- 
Waals- cder Stapelungswechselwirkungen, oder durch Metall-Ionenkoordination gebildet wild. 

22. Verfahren nach einem der vorhergehenden AnsprUche, wobei die chemische Varkndpfung in derNahe des ei- 
nen oder in der Nahe der bedden Baden (El, E2) gebildet isL 

23. Verfahren nach einem der vorhergehenden AnsprUche, wobei die chemische VerknUpfung mittels einer oder 
mehrerer Verbindungsgruppen gebildet wird, wobei die Verbindungsgruppen vorzugsweise Poly-<oxyphosphini- 
cooxy-13-propandioi)- und/oder Polyethylenglycol-KeUen mind. 

24. Verfahren nach einem der vorhergehenden AnsprUche, wobei die chemische VerknUpfung durch Purinanaloga 
gebildet wird, 

25. Verfahren nach einem der vorhergehenden Ansprucbe, wobei die chemische VerknBpfung durch Azabenzoleio- 
heiten gebildet wird. 

26. Verfahren nach einem der vorhergehenden Ansprtiche, wobei die chemische Verkniipfung durch ansteile voa 
Nukleotiden benutzte verzweigte Nukleotidanaioga gebildet wird. 

27. Verfahren nach einem der vorhergehenden AnsprUche, wobei zur Herstellung der chcmischen VerknUpfung 
mindestens eine der folgenden Gruppen benutzt wird: Methylenblau; bifiinktionelle Gruppen, vorzugsweise Bis-(2- 
chIoiethyl>amin; N-ace£yt-N , -(pglyoxyl-benzoyl)-cystamin; 4-Thiouraril; Psoralen, 

28. Verfahren nach einem der vorhergehenden AnsprUche, wobei die chemische VerknUpfung durch in der Nahe 
der Enden (El, B2) des doppelstrangigen Bereichs angebrachte Thiophosphoryl-Gruppen gebildet wird. 

29. Verfahren nach einem der vorhergehenden AnsprUche, wobei die chemische VerknUpfung durch in der NBhe 
der Enden (El, E2) benndliche THpelhelix-Binducgen hergestellt wird 

30. Verfahren nach einem der vorhergebenden AnsprUche, wobei das/die Oligoribonukleotid/e (dsRNA I, dsRNA 
H) an mindestens ein von einem Virus stammendes, davon abgeleitetes oder ein synthetisch hergestelltes virales 
HUilproteki gebunden, damit assoziiert oder davon umgeben wird/werden. 

31. Verfahren nach einem der vorhergehenden AnsprUche, wobei das HUllprotein vom Polyomavirus abgeteitet ist. 

32. Verfahren nach einem der vorhergehenden AnsprUche, wobei das HUllprotein das Virus-Protein 1 (VP1) uod/ 
Oder das Virus-Protein 2 (VP2) des Polyomavirus enthSt 

33. Verfahren nach einem der vorhergehenden AnsprUche, wobei bei Bildung ernes Kapsids oder kapsidartigen Ge- 
bildes aus dem HlUlprotein die eine Seile zumlnneren des Kapsids oder kapsidartigen Gebildes gewandt ist 

34. Verfahren nach einem der vorhergehenden AnsprUche, wobei das/die Oligorihonukleotid/B (dsRNA I, dsRNA 
D) zum primarcn oderprozesdertenRNA-Transkript des Zielgens komplementar ist/sind. 

35. Verfahren nach einem der vorhergehenden AnsprUche, wobei die Zelle eine Vertebratenzelle oder eine mensch- 
Mche Zelle ist 

36. Verwendung eines Oligoribonukleodds (d&RNA I) zur Hemmung der Expression eines Zielgens in einer Zelle, 
wobei das OHgoribonukleottd (dsRNAI) eine doppelstrfingige aus hochstens 49 aufeinanderfolgenden Nukleodd- 
paaren gebildete Struktur aufweist, wobei ein Strang (SI) oder zumindest ein Abschnitt des Strangs (SI) der dop- 
pelstrangigen Struktur komplementiir zum Zielgen ist, und wobei zumindest ein Ende (El) des Oligotibonukleotids 
(d&RNA I) einen aus 1 bis 4 Nukleotiden gebildeten einzelstrMngigen Abschnitt aufweist. 

37. Verwendung nach Ansprucb 36, wobei zumindest ein Ende (El, B2) zumindest ein nicbt nach Vtfctsoo & Crick 
gepaartes Nukleotid aufweist. 

38. Verwendung nach einem der AnsprUche 36 oder 37, wobei heide Enden (El, E2) ungepaarte Nukleaude auf- 
weist 

39. Verwendung nach einem der AnsprUche 36 bis 38, wobei das Ende (El) das 3'-Ende eines Strangs der doppel- 
strangigen Struktur ist 

40. Verwendung nach einem der AnsprUchB 36 bis 39, wobei zumindest ein weiteres, vorzugsweise entsprecbend 
dem Oligoribonukleotid (dsRNA I) nach einem der vorhergehenden AnsprUche ausgebildetes, Oligoribonukleotid 
(dsRNA H) tn die Zelle eingeftthrt wird, wobei ein Strang (SI) oder zumindest ein Abschnitt des Strangs (Si) der 
doppelstrangigen Struktur des OUgonukleotids komplementar zu einem ersten Bcreich (Bl) des Zielgens ist, und 
wobei ein Strang (S2) oder zumindest ein Abschnitt des Strangs (S2) der doppelstrangigen Struktur des weiteren 
Oligonukleotids (dsHNAl) komplementar zu einem zweiten Bereich (B2) des Zielgens ist 

41. Verwendung nach einem der AnsprUche 36 bis 40, wobei das weitere Oligoribonukleotid eine doppelstSngige 
aus mindestens 49 aufeinanderfolgenden Nuklcotidpaaren gebildete Struktur aufweist 

42. verwendung nach einem der AnsprUche 36 bis 40, wobei das Oligoribonukleotid und/oder das weitere Oligo- 
riboDukleob'd eine doppelstangige aus werriger als 25 aufeinanderfolgenden Nukleotidpaaren gebildete Struktur 
aufweist/cn. 

43. Verwendung nach einem der AnsprUche 36 bis 42, wobei der erstefBl) und der zweite Bereich (B2) abschnitls- 
weise Uberlappen oder aneinandergrenzen, 

44. Verwendung nach einem der AnsprUche 36 bis 43, wobei der erste (Bl) und der zweite Bereich (B2) voneinan- 
derbeabstandet sind, 

45. Verwendung nach einem der AnsprUche 36 bis 44, wobei die Zelle vor dem Einfilhren des/der Oligoribonukleo- 
tids/e mit Interferon behandelt wird. 

46. Verwendung nach einem der AnsprUche 36 bis 45, wobei das/die Oligoribonukleotid/e (dsRNA I, dsRNA E) in 
micellare Strukturen, vorzugsweise in Dposomen, eingeschtossen wird/werden. 

47. Verwendung nach einem der AnsprUche 36 bis 46, wobd das/die Oligoribonukleotid/e (dsRNA I, dsRNA H) in 
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virale narurliche Kapside oder in auf chemischem oder enzymatischem Weg hergestelttB klinsiliche Kapside oder 
davon abgeleitcte Strukturen eingeschlosseo wird/wcrdcn. 

48. Verwendung nach dnem dcr Anspriiche 36, bis 47, wobei das Zielgen cine der Sequenzen SQQGl bis SQ140 
des Sequenzpiotokolls aufweist 

49. Verwendung nacb einem der Anspriiche 36 bis 48, wobei das Zielgen aus der folgenden Gruppe ausgewSMt ist 
Qnkogen, Cytokin-Gen, M-Rx^eio-Gfen, Entwicklungsgen, Priongen, 

50. Verwendung nach einem der Anspriiche 36 bis 49, wobei das Zielgen in paihogenen Organismen, vorzugsweisc 
in Ptesmodien, exprimiert wird, 

51. Verwendung nach einem der Anspriiche 36 bis 50, wobei das SQelgen Bestandteil eines Virus oder Viroids iat, 

52. Verwendung nach Anspruch 51, wobei das Virus ein humanpathogenes Virus oder Viroid 1st 

53. Verwendung nach Anspruch 52, wobei das Virus oder Viroid ein tier- oder pQanzenpathogenes Virus oder Vi- 
roid ist 

54. Verwendung nacb einem der Anspriiche 36 bis 53, wobei ungepaarte Nukleotide durch Nukleosidthiophosphale 
substitudert sind. 

55. Verwendung nach eincm der Anspriiche 36 bis 54, wobei die doppelstrfingige Struktur durch eine chemische 
Verkntlpfung der beiden Strange stabilisiert wird, 

56. Verwendung nach einem der Anspriiche 36 bis 55, wobei die chenuscfae Verkndpfung durch einB kovalente 
oder iomsche Bindung, eine Wassersloffbriickenbindung, hydrophobe Wechselwirkungen, vorzugsweise van-der- 
Waals- oder Stapclungswechselwirkungen, oder durch Metali-Ionenkoordinalion gebildet wird. 

57. Verwendung nach einem der Anspriiche 36 bis 56, wobei die chemische Verkntlpfung in der Nahe des einen 
oder in der Nahe der braden Enden (El, E2) gebildet ist 

58. Verwendung nach einem der Anspriiche 36 bis 57, wobei die chemische Verknfipfung mittels einer oder meb- 
reicr Verbindungsgruppen gebildet wird, wobei die Verbindungsgruppen vorzugsweise Poly-(oxyphcsphinicooxy- 
1,3-propandiol)- und/oder Myethylenglycol-Ketten sind. 

59. Vewendung nach einem der Anspriiche 36 bis 58, wobei die chemische Vbrknupfung duxch Purinanaloga ge- 
bildet ist, 

60. Verwendung nach einem der Anspriiche 36 bis 59, wobei die chemische VerknBpfung durch Azabenzoleinhei- 
ten gebildet ist 

61. Verwendung nach einem der Anspriiche 36 bis 60, wobei die chemische Veifcnupfung durch anstelle von Nu- 
kleotiden benutzle verzweigte Nukleotidanaloga gebildet ist 

62. Verwendung nach einem der AnsprOche 36 bis 6 1 , wobei zur Herstellung der chemiscben Verkntlpfung mindo- 
stens eine der folgenden Gruppen benutzt wird: Methylenbiau; bifunktioneile Gruppen, vorzugsweise Bis-(2-chlo- 
rethyl)-amin; N-acetyl-^-(p-glyoxyl-benzoyl)H:ystamui; 4-Thiouracil; Psoralen. 

63. Verwendung nach einem. der Anspriiche 3 6 bis 62, wobei die chemische \ferknilpfung durcb in der Nahe der En- 
den des doppelstrangigen Bercichs angebrachte Thiopfaosphoryl-Gruppcn gebildet wird. 

64. Verwendung nach einem der Anspriiche 36 bis 63, wobei &e chemische Verkntlpfung durch in dcr Nahe der En- 
den (El, B2) be6ndliche Tripelhelix-Bindungen gebildet 1st 

65. Verwendung nach einem der Anspriiche 36 bis 64, wobei das/die Oligotibonukleotid/e (dsRNA I, dsRNA E) an 
mindestens ein von einem Virus stammendes, davon abgeleitetes oder ein synthctisch hergestelUes virales HuEpio- 
tein gebunden, damit assoziiert oder davon umgeben ist 

66. Verwendung nach einem der Anspriiche 36 bis 65, wobei das Hilllprotein vom Polyomavirus abgeleitet ist 

67. Verwendung nacb einem der Anspriiche 36 bis 66, wobei das Hilllprotein das Virus-Protein 1 (VP1) und/oder 
das Virus-Protein 2 (VP2) des Polyomavirus enthiUt 

6 8. Verwendung nach einem der Anspriiche 36 bis 67, wobei bei Bildung eines Kapsids oder kapsidartigen Gebil- 
des aus dem Hilliprotein die erne Seite zum loneren des Kapsids oder kapsidartigen (Jebildes gewandt ist 

69. Verwendung nach einem der Anspriiche 36 bis 68, wobei das/die OHgoribonukleotid/e (dsRNA I, dsKNA E) 
zum primaren oder prozessiertcn RNA-Transkript des Zielgens komplcmentar ist 

70. Verwendung nach einem dcr Anspriiche 36 bis 67, wobei die Zellc eine Vertebratenzelle oder eine menschliche 
ZeUeist 

71. Oligoribonukleodd (dsRNA I) mit einer doppelstrangigen aus bochstens 49 aufdnanderfolgenden Nukieotid- 
paarcn gebildeten Struktur, wobei ein Strang (SI) oder zumindest ein Abschnitt des Stranp (SI) der doppelstrfingi- 
gen Struktur komplcmentar zu einem Zielgen ist, wobei zumindest ein Endc (El) des Oligoribonukleotids (dsRNA 
I) einen aus 1 bis 4 Nukleonden gebildeten cinzelstriLngigec Abschnitt aufweist, und wobei die Sequenz des Ziel- 
gens eine der Sequenzen SQ001 bis S Q140 des Sequenzprotokolls ist 

72. Oligoribonukleodd nach Anspruch 71, wobei zumindest ein Ende (El, E2) zumindest em nicht nach Watson & 
Crick gepaartes Nukleotid aufweist. 

73. Oiigoribonukleotid nach einem der Anspriiche 7 1 und 72, wobei beide Enden (El, E2) ungepaarte Nukleotide 
aufweisen. 

74. Oligoribonukleodd nach einem der Anspriiche 71 bis 73, wobei das Ende (El) das 3 -Ende eines Strangs oder 
bcider Strange der doppelstringigen Struktur ist 

75. Oligoribonukleodd nach einem der Anspriiche 71 bis 74, wobei das Zielgen aus der folgenden Giuppe ausge- 
wahli 1st: Onkngen, Cytokin-Gen, Id-Protein-Gen, Eritwicklungsgen, Priongen. 

76. OUgoribonukleotid nach eincm der Anspriiche 71 bis 75, wobei das Zielgen in pathogenen Oiganismen, vor- 
zugsweise m Plasmodien, exprimiert wird. 

77. Oiigoribonukleotid nach einem der Anspriiche 71 bis 76, wobei das Zielgen Bestandteil eines Virus oder Vi- 
roidsist 

78. Oiigoribonukleotid nach Anspruch 77, wobei das Virus sin humanpathogenes Virus oder Viroid ist 

79. Oiigoribonukleotid nacb Anspruch 17, wobei das Virus oder Vtoaid ein tier- oder pflanzenpathogenes Virus 
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oder Viroid 1st. 

80. OHgoribonukleotid nach einem der Anspriiche 71 bis 79, wobei ungepaarte Nukleotide dutch Niudeosidtiuo- 
phosphatc substituiert sind, 

81. Oligoribonukleotid nach einem der Anspriiche 71 bis 80, wobei die doppelstrangige Struktur durch due chemi- 
sche VerknUpfung der beiden Strange stabilisiert ist. 

82. Oligoribonukleotid nach einem der Anspriiche 71 bis 81, wobei die chemiscbe VerknHpfung durch eine kova- 
leote oder ionische Bindung, eine WasserstofforUckenbindung, hydrophobe Wechselwirkungen, vorzugsweise van- 
der-Waals- oder Stapdungswechselwirkungen, oder durch MetaMonenkootdination gebildet ist 

83. Oligoribonukleotid nach einem der AnsprUchB 71 bis 82, wobei die chertasehe VerknUpfung in der NShe des ei- 
nen oder in der NShe der beiden Enden gebildet 1st 

84. Oligoribonukleotid nach einem der Anspriiche 7 1 bis 83 , wobei die chemische VerknUpfung mlttels einer oder 
mehrerer Verbindungsgmppen gebildet wird, wobei die Verbindungsgruppen vorzugsweise Poly-(oxyphospbini- 
cooxy-1 J-propandiol)- ond/oder Polyethylenglycol-Kettaa sind. 

85. Oligoribonukleotid nach einem der Anspriiche 71 bis 84, wobei die chemische Verkntipfung durch Purinana- 
loga gebildet ist 

86. Oligoribonukleotid nach einem der AnsprOche 71 bis 85, wobei die chemische Verknllpfung durch Azabenzol- 
einheiten gebildet ist 

87. Oligoribonukleotid nach einem der Anspriiche 71 bis 86, wobei die chemische Verkaupfung durch anstelle von 
Nukleotiden benutzte verzweigte Nukleotidanaloga gebildet ist. 

88. Oligoribonukleotid nach cinera der Anspriiche 71 bis 87, wobei zur Herstellung der chemischen Verknllpfung 
mindestens eine der fblgenden Oruppen benutzt wird: Methylenblau; bifunktiooclle Gruppen, vorzugsweise Bis-(2- 
chlorethyl)-amin; N-acetyl-N'-(p-glyoxyl-benzoyl)<ystamin; 4-'IfoiouraciU Psoralen. 

89. Oligoribonukleotid nach einem der AnsprOche 71 bis 88, wobei die chemische Nferknllpfiing durch in der Nine 
der Enden (El, E2) des doppclstrangigen Bereichs angebraehte Tbiophosphoryl-Gruppen gebildet ist 

90. Oligoribonukleotid nach einem der Anspriiche 7 1 bis 89, wobei die chemische VerknUpfung durch in der Nahe 
der Enden (El, E2) hefindliche Tripelhelix-BLndungen bergestellt ist 

91. Oligoribonukleotid nach einem der AnsprOche 71 bis 90, wobei die Oligoribonukleotid (dsRNA I, dsRNA II) 
an mindestens ein von einem Virus staramendcB, davon abgeleitetes oder ein nynthetisch hergestelltes virates Hull- 
protein gebunden, damit assoziiert oder davoa umgeben ist 

92. Oligoribonukleotid nach einem der Anspriiche 71 bis 91, wobei das Httilprotein vom Polyomavirus abgeleitet 
ist 

93. Oh'goribonukleotid nach einem der Anspriiche 71 bis 92, wobei das Hullprotein das Virus-Protein 1 (VP1) undV 
oder das Virus-Protein 2 (VP2) des Polyomavirus enthalt 

94. Oligoribonukleotid nach einem der Anspriiche 71 bis 93, wobei bei Biidung eines Xapsids oder kapsidaitigen 
Gcbildes aus dem HUllprotein die eine Seite zum Inneren des Kapsids oder kapsidartigen Gebildes gewandt ist 

95. Oligoribonukleotid nach einem der Anspriiche 71 bis 94, wobei die Oligoribonukleotid (dsRNA I, dsRNA H) 
zum primtiren oder prozessaerteo RNA-TVanskript des Zieigcns komplemeotar ist 

96. Oligoribonukleotid nach einem der Anspriiche 71 bis 95, wobBi das/die Oligoribonukleotid/e (dsRNA I, 
dsRNA II) in micellarc Strukturen, vorzugsweise in LipoBomen, eingeschlossen ist. 

97. Oligoribonukleotid nach einem der Anspriiche 71 bis 96, wobei das/die Ohgoribonukleotid/e (dSRNA I, 
dsRNA II) in virale natMichc Kapside oder in aiif cheralschem oder enzymatischem Weg hergestellte kiinstiiche 
Kapside oder davon abgeleitete Strukturen eingeschlossen wird/werden. 

98. Xitumfasscnd 

mindestens ein Oligoribonukleotid (dsBNA I) nach einem der vorhergehenden Anspriiche und 
mindestens ein weiteres Oligoribonukleotid (dsRNA H) mit einer doppelstrSngigen aus mindestens 49 aufeinander- 
folgendeD Nukleotidpaaren gebildeten Struktur, wobei ein Strang oder zurrrindest ein Abschnttt des Strangs der dop- 
pclstrangigen Struktur komplemcntar zum Zielgen ist 
und/oder 
Interferon, 

99. Kit nach Anspruch 98, wobei zutmndest ein Ende (El) des weiteren Oligoribonukleotids (dsRNA IE) zumindest 
einen aus 1 bis 4 Nukleotiden gebildeten einzelstrMngigen Abschnitt aufweist 
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